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PRENEGOTIATION  MINUTES 
AND 

SCOPE  OF  WORK 


CENAO-EN-MP  (415-lOe) 


18  December  1990 


MEMORANDUM  THRU  Chiefs, 


Special  Projects 
Military  Programs 


FOR  Contract  rile 

SUBJECT:  Record  of  Preliminary  Negotiations  with 

&  Hills,  Inc.,  Jacksonville,  FL  for  A-E  Services  in  Connection  with 
Preparation  of  the  Limited  Energy  Study  (LES)  for  Energy 
Engineering  Analysis  Program  (EEAP) ,  Watervliet  Arsenal,  NY,  DACA 

65-91-C-004«n 

1.  Authority  to  perform  subject  work  is 

CC  memo  dated  15  Aug  1990,  Subject:  Energy  f^^ineering  Analysis 
Program  (EEAP),  FY91  Program  for  Norfolk  District,  which  authorizes 
an  EEAP  LES  at  Watervliet  Arsenal. 


2.  The  scope  of  work  consists  of  reviewing  the  previously 
completed  Energy  Engineering  Analysis  Program  (EEAP)  study  w^^ch 
applies  to  the  specific  building,  system,  or  energy  conservation 
opportunity  (EGOS)  covered  by  this  study;  performing  ^ 
survey  of  specific  buildings  or  areas  to  collect  all  data  required 
to  evaluate  the  soecific  ECOS  included  in  this  study;  reevaluating 
the  specific  project  or  ECO  from  the  previous  study  to  determine 
its  economic  feasibility  baaed  on  revised  criteria,  current  si 
conditions,  and  technical  applicability;  evaluating  specific  ECOS 
to  determine  their  energy  savings  potential  and  economic 
feasibility;  providing  project  documentation  for  recommended  ECOS; 
and  preparing  a  comprehensive  report  to  document  ^il  work 
performed,  the  results,  and  the  recommendations.  The  scope  of  work 
and  services  to  be  performed  are  further  described  in  enclosed 
Scope  of  Work  for  an  LES  at  Watervliet  Arsenal. 


3.  The  project  scope  of  work  and  proposed  A-E  services  were 
discussed  in  detail  at  a  prelitninary  negotiations  meeting  end  site 
visit  held  at  Watervliet  Arsenalin  Building  120  on  6  December  1990 
at  0830  among  the  following: 


Part-igipant 
Paul  Hutchins 
Bill  Face 
Frank  Mercuric 
Timpy  Uppal 
Bryant  Wilkins 


Representing 

RSH 

SMCWV-EHE 

SMCMV-EHE 

SMSWV-ODP-IO 

CENAO-EN-MS 


W-/ 


4.  The  following  schedule  for  the  project  was  agreed  to,  subject 
to  timely  receipt  of  additional  Government  furnished  information 
which  is  essential  to  the  performance  of  the  A-E  contract.  The 
periods  of  time  for  A-E  services  are  obligatory.  Deviations  in  the 
schedule  by  the  Government  will  in  no  way  abrogate  the  time  periods 
for  the  A-E: 


Start  effort  immediately  after  award  of  of  the  contract  such 
that  affort  will  be  Complete  &  Approved  not  later  than  365  days 
after  award  of  the  contract. 


5.  The  quantities  of  documents  required  at  the  various- 
submissions  are  as  shown  in  enclosed  detailed  scope  of  work. 

6.  The  A-E  was  requested  to  expedite  preparation  of  the  proposal. 


Enclosure 


Project  Manager 
Special  Projects  Section 


James  N.  Thomasson,  P.E. 
Chief,  Engineering  Division 


The  preceding  Record  of  Preliminary  Negotiations  adequately 
describes  my  understanding  of  the  scope  of  the  proposed  A-E 
contract  and  the  work  to  be  performed  by  our  firm.  I  am  familiar 
with  Clause  (Responsibilitiss  of  the  Architect-Engineer). 


Authorized  Representative  of 
Reynolds,  Smith  &  Hills,  Inc. 


PRENEGOTIATION  NEETING-WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY 

ADDITIONAL  NOTES 

0  Power  factor  correction  is  desired. 

0  Architectural  modifications  are  difficult  on  many  buildings  due  to 
historical  value. 

0  Project  has  been  designed  for  heat  exchanger  on  Building  125  exhaust 
system.  VIVA  is  looking  at  a  completely  new  system  with  make-up  air. 

0  Exhaust  heat  recovery  is  possible  in  Building  25. 

0  Reduce  OSA  intake  in  Building  44. 

0  Cogeneration  is  popular. 

0  Niagra  Mohawk  is  the  utility. 

0  Evaluating  switch  from  No.  6  fuel  oil  to  natural  gas. 

0  Five  boilers,  135  psia,  two  50  k#/hr,  two  100  k#/hr,  one  25  k#/hr. 

0  Natural  gas  used  in  donkey  boiler,  Selas  Furnace  and  some  heat  treat. 

0  Steam  used  for  space  heating  in  all  buildings  except  Building  10,  where 
it  is  converted  to  hot  water. 

0  Largest  energy  users--Tocco  induction  furnace,  rotary  forge. 

0  Air  compressors  have  cooling  towers;  others  for  heat  treat,  Selas 
furnace  and  Tocco  furnace. 

0  Only  significant  space  cooling  is  in  Building  40,  Benet  Labs,  two  750- 
ton  chillers. 

0  Donkey  boiler  is  used  only  for  process  steam  in  Building  35  during  the 
summer--25  k#/hr. 

0  Weatherization;  none  except  Building  22,  Building  4  (second  floor)  and 
Building  10  (unit  4/5) . 

0  Metering  ~30  electric,  five  natural  gas  and  a  few  steam. 

0  Condensate  is  not  returned  from  chrome  plating  in  Building  35.  Could  be 
used  to  preheat  boiler  make-up  water. 
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!•  fiEISZ  DJEggRTPTIQW  QZ  WORK:  The  Architect-Engineer  (AE)  shall: 

1.1  Review  the  previously  completed  Energy  Engineering  Analy¬ 
sis  Program  (EEAP)  study  which  applies  to  the  specific  building, 
system,  or  energy  conservation  opportunity  (ECO)  covered  by  this 
study. 


1.2  Perform  a  limited  site  survey  of  specific  buildings  or 
areas  to  collect  all  data  required  to  evaluate  the  specific  ECOs 
included  in  this  study. 

1.3  Reevaluate  the  specific  project  or  ECO  from  the  previous 
study  to  determine  its  economic  feasibility  based  on  revised  crite¬ 
ria,  current  site  conditions  and  technical  applicability. 

Evaluate  specific  ECOs  to  determine  their  energy  .savings 
potential  and  economic  feasibility. 

1.5  Provide  project  documentation  for  recommended  ECOs  as 
detailed  herein. 

1.6  Prepare  a  comprehensive  report  to  document  all  work  per¬ 
formed,  the  results  and  all  recommendations. 

2.  GENERAL 

2.1  This  study  is  limited  to  the  evaluation  of  the  specific 
buildings,  systems,  or  ECOs  listed  in  Annex  A,  DETAILED  SCOPE  OF 
WORK. 


2.2  The  information  and  analysis  outlined  herein  are  consid¬ 
ered  to  be  minimum  requirements  for  adequate  performance  of  this 
study. 


2.3  For  the  buildings,  systems  or  ECOs  listed  in  Annex  A,  all 
methods  of  energy  conservation  which  are  reasonable  and  practical 
shall  be  considered,  including  improvements  of  operational  methods 
and  procedures  as  well  as  the  physical  facilities.  All  energy  con¬ 
servation  opportunities  which  produce  energy  or  dollar  savings 
shall  be  documented  in  this  report.  Any  energy  conservation  oppor¬ 
tunity  considered  infeasible  shall  also  be  documented  in  the  report 
with  reasons  for  elimination. 


2.4  The  study  shall  consider  the  use  of  all  energy  sources 
applicable  to  each  building,  system,  or  ECO. 

2.5  The  "Energy  Conservation  Investment  Program  (ECIP)  Guid¬ 
ance",  described  in  letter  from  CEHSC-FU,  dated  25  April  1988  and 
the  latest  revision  from  CEHSC-FU  establishes  criteria  for  ECIP 
projects  and  shall  be  used  for  performing  the  economic  analyses  of 
ail  ECOs  and  projects.  The  program.  Life  Cycle  Cost  In  Design 
(LCCID) ,  has  been  developed  for  performing  life  cycle  cost 
calculations  in  accordance  with  ECIP  guidelines  and  is  referenced 
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In  the  ECIP  Guidance.  If  any  prograa  other  than  LCCI.D  is  proposed 
for  life  cycle  cost  analysis,  it  nust  use  the  node  of  calculation 
specified  in  the  ECIP  Guidance.  The  output  oust  be  in  the  format  of 
the  ECIP  LCCA  summary  sheet,  and  it  must  be  submitted  for  approval 
to  the  Contracting  Officer. 

2.6  Computer  modeling  will  be  used  to  determine  the  energy 
savings  of  ECOs  which  would  replace  or  significantly  change  an 
existing  heating,  ventilating,  and  air-conditioning  (HVAC)  system. 
The  requirement  to  use  computer  modeling  applies  only  to  heated  and 
air-conditioned  or  air-conditioned-only  buildings  which  exceed 
8,000  square  feet  or  heated-only  buildings  in  excess  of  20,000 
square  feet.  Modeling  will  be  done  using  a  professionally  recog¬ 
nized  and  proven  computer  program  or  programs  that  integrate  archi¬ 
tectural  features  with  air-conditioning,  heating,  lighting  and 
other  energy-producing  or  consuming  systems.  These  programs  will  be 
capable  of  simulating  the  features,  systems,  and  thermal  loads  of 
the  building  under  study.  The  program  will  use  established  weather 
data  files  and  may  perform  calculations  on  a  true  hour-by-hour 
basis  or  may  condense  the  weather  files  and  the  number  of 
calculations  into  several  "typical”  days  per  month.  The  Detailed 
Scope  of  Work,  Annex  A,  will  list  programs  that  are  acceptable  to 
the  Contracting  Officer.  If  the  AE  desires  to  use  a  different 
program,  it  must  be  submitted  for  approval  with  a  sample  run  ,  an 
explanation  of  all  input  and  output  data,  and  a  summary  of  program 
methodology  and  energy  evaluation  capabilities. 

2.7  Energy  conservation  opportunities  determined  to  be 
technically  and  economically  feasible  shall  be  developed  into 
projects  acceptable  to  the  installation  personnel.  This  may 
involve  combining  similar  ECOs  into  larger  packages  which  will 
qualify  for  ECIP,  MCA,  or  PCIP  funding.  However,  preparation  of 
programming  documents  such  as  DD  Forms  1391,  Project  Development 
Brochures,  or  DA  Forms  5108-R  will  not  be  required. 

2.7.1  Projects  which  qualify  for  ECIP  funding  shall  be 
identified,  separately  listed,  and  prioritized  by  the  Savings  to 
Investment  Ratio  (SIR) . 

2.7.2  All  feasible  non-ECIP  projects  shall  be  ranked  in  order 
of  highest  to  lowest  SIR. 

2.7.3  At  some  installations  Energy  Conservation  and  Manage- 
ment  (ECAM)  funding  will  be  used  instead  of  ECIP  funding.*  The 
criteria  for  each  program  is  the  same.  The  Director  of  Engineering 
and  Housing  will  indicate  which  program  is  used  at  this 
installation.  This  Scope  of  Work  mentions  only  ECIP,  however,  ECAM 
is  also  meant. 

3*  PROJECT  MANAGEMENT 

3*1  Project  Managers.  The  AE  shall  designate  a  project 
manager  to  serve  as  a  point  of  contact  and  liaison  for  work 
required  under  this  contract.  Upon  award  of  this  contract,  the 
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individual  shall  be  immediately  designated  in  writing.  The  AB*s 
designated  project  manager  shall  be  approved  by* the  Contracting 
Officer  prior  to  commencement  of  work.  This  designated  individual 
shall  be  responsible  for  coordination  of  work  required  under  this 
contract.  The  Contracting  Officer  will  designate  a  project  manager 
to  serve  as  the  Government's  point  of  contact  and  liaison  for  all 
work  required  under  this  contract.  This  individual  will  be  the 
Government's  representative. 

3*2  Installation  Assistance.  The  Commanding  Officer  or 
authorized  representative  at  the  installation  will  designate  an 
individual  to  assist  the  AE  in  obtaining  information  and 
establishing  contacts  necessary  to  accomplish  the  work  required 
under  this  contract.  This  individual  will  be  the  installation 
representative. 

3.3  JPublig  Disclosures.  The  AE  shall  make  no  public 
announcements  or  disclosures  relative  to  information  contained  or 
developed  in  this  contract,  except  as  authorized  by  the  Contracting 
Officer. 

3.4  Meetings.  Meetings  will  be  scheduled  whenever  requested* 
by  the  AE  or  the  Contracting  Officer  for  the  resolution  of 
questions  or  problems  encountered  in  the  performance  of  the  work. 
The  AE's  project  manager  and  the  Government's  representative  shall 
be  required  to  attend  and  participate  in  all  meetings  pertinent  to 
we  work  required  under  this  contract  as  directed  by  the  Contract¬ 
ing  Officer.  These  meetings,  if  necessary,  are  in  addition  to  the 
presentation  and  review  conferences. 

3.5  SUtg  Visits.  Inspections,  and  Investigations .  The  AE 
shall  visit  and  inspect/ investigate  the  site  of  the  project  as 
necessary  and  required  during  the  preparation  and  accomplishment  of 
the  work. 


3.6  Records 

3.6.1  The  AE  shall  provide  a  record  of  all  significant 
conferences,  meetings,  discussions,  verbal  directions,  telephone 
conversations,  etc.,  with  Government  representative (s)  relative  to 
this  contract  in  which  the  AE  and/or  designated  representative (s) 
thereof  participated.  These  records  shall  be  dated  and  shall 
Identify  the  contract  number,  and  modification  number  if 
applicable,  participating  personnel,  subject  discussed  and 
reached.  The  AE  shall  forward  to  the  Contracting 
Officer  within  ten  calendar  days,  a  reproducible  copy  of  the 
records. 

3.6.2  The  AE  shall  provide  a  record  of  requests  for  and/or 
receipt  of  Government- furnished  material,  data,  documents,  informa- 
»  which  if  not  furnished  in  a  timely  manner,  would  sig¬ 
nificantly  Impair  the  normal  progression  of  the  work  under  this 
contract.  The  records  shall  be  dated  and  shall  identify  the  con¬ 
tract  number  and  modification  number,  if  applicable.  The  AE  shall 
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forward  to  the  Contracting  Officer  within  ten  calendar  days,  a 
reproducible  copy  of  the  record  of  request  or  receipt  of  material. 

»  The  AE  and  the  Government's  representative 
Shall  conduct  entry  and  exit  Interviews  with  the  Director  of 
Engineering  and  Housing  before  starting  work  at  the  installation 
and  after  completion  of  the  field  work.  The  Government's 
representative  shall  schedule  the  interviews  at  least  one  week  in 


3.7.1  Entry.  The  entry  Interview  shall  describe  the  Intended 
procedures  for  the  survey  and  shall  be  conducted  prior 
to  commencing  work  at  the  facility.  As  a  minimum,  the  Interview 
shall  cover  the  following  points: 


a.  Schedules. 

b.  Names  of  energy  analysts  who  will  be  conducting  the  site 
survey. 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Director  of  Engineering  and 
Housing. 


3.7.2  Exit.  The  exit  interview  shall  briefly  describe  the 
irems  surveyed  and  probable  areas  of  energy  conservation.  The 
interview  shall  also  solicit  input  and  advice  from  the  Director  of 
Engineering  and  Housing. 

.SEBYICE5  MS  MAIEEIALS-  All  services,  materials  (except  those 
specifically  enumerated  to  be  furnished  by  the  Government),  plant, 
labor,  supervision  and  travel  necessary  to  perform  the  work  and 
render  the  data  required  under  this  contract  are  Included  in  the 
lump  sum  price  of  the  contract. 


•  SPCVhENTATIQF «  All  energy  conservation  opportunities 
Which  the  AE  has  considered  shall  be  included  in  one  of  the  follow¬ 
ing  categories  and  presented  in  the  report  as  such: 


5.1  £CI£  To  qualify  as  an  ECIP  project,  an  ECO,  or 

erai  ECOs  which  have  been  combined,  must  have  a  construction 
greater  than  $200,000,  a  Savings  to  Investment  Ratio 
greater  than  one  and  a  simple  payback  period  of  less  than  four 
years.  For  ECAM  projects,  the  $200,000  limitation  may  not  apply; 

cases,  the  AE  shall  check  with  the  installation  for 
guidance.  The  overall  project  and  each  discrete  part  of  the 
project  shall  have  an  SIR  greater  than  one.  All  projects  meeting 
the  above  criteria  shall  be  arranged  as  specified  in  paragraph 
provided  with  the  following  documentation:  life  cycle 
(LCCA)  summary  sheet,  description  of  the  work  to  be 
backup  data  for  the  LCCA,  le,  energy  savings 
.  and  cost  estimate(s),  and  the  simple  payback  period, 

ine  energy  savings  for  projects  consisting  of  multiple  ECOs  must 
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take  into  account  the  synergistic  effects  of  the  individual  ECOs. 
’  w  projects  and  ECOs  reevaluated  fron  previous  studies,  the 
Backup  data  shall  consist  of  copies  of  the  original  calculations 
and  analysis,  with  new  pages  revising  the  original  calculations  and 
addition,  the  backup  data  shall  include  as  much  of 
rne  following  as  is  available:  the  increnent  of  work  under  which 
rne  project  or  ECO  was  developed  in  the  previous  study,  title (s)  of 

energy  to  cost  (E/C)  ratio,  the  benefit  to  cost 
if*?  j  current  working  estimate  (CWE) ,  and  the  payback 

The  purpose  of  this  information  is  to  provide  a  means  to 
prevent  duplication  of  projects  in  any  future  reports.] 


^n-ECIP  Frcleotg.  Projects  which  do  not  meet  ECIP 
,  4^^  regard  to  cost  estimate,  payback  period,  or  nonenergy 
in  11  ^'^^“flcatlon  test,  but  which  have  an  SIR  greater  than  one 
snail  be  documented.  Projects  or  ECOs  in  this  category  shall  be 
?«fi”  4  specified  in  paragraph  2.7.2  and  provided  with  the 

loiiowlng  documentation:  the  life  cycle  cost  analysis  (LCCA)  summa¬ 
ry  sheet  completely  filled  out,  a  description  of  the  work  to  be 
accomplished,  backup  data  for  the  LCCA,  ie,  energy  savings  calcula¬ 
tions  and  cost  estimate(s},  and  the  simple  payback  period.  The 
energy  savings  for  projects  consisting  of  multiple  ECOs  must  take 
r25?4. 4^®*^®'^”^  synergistic  effects  of  the  Individual  ECOs.-  In 
aaaition,  these  projects  shall  be  grouped  as  required  by  the  Gov¬ 
ernment’s  representative,  for  one  of  the  following  categories: 


.  -  Quick  Return  on  Investment  Program  (QRIP) .  This  program 
IS  tor  projects  which  have  a  total  cost  not  over  $100,000  and  a 
simple  payback  period  of  two  years  or  less. 


b.  OSD  Productivity  Investment  Funding  (OSD  PIF) .  This  pro- 
gram  is  for  projects  which  have  a  total  cost  of  more  than  $100,000 
ana  a  simple  payback  period  of  four  years  or  less. 


^ Productivity  Enhancing  Capital  Investment  Program  (PECIP) . 

projects  which  have  a  total  cost  of  more  than 
g3,ooo  and  a  simple  payback  period  of  four  years  or  less. 

-w,  above  programs  are  all  described  in  detail  in  AR  5-4, 

cnange  No.  l. 


Regular  Military  Construction  Army  (MCA)  Program.  This 
projects  which  have  a  total  cost  greater  than 
^200,000  and  a  simple  payback  period  of  four  to  twenty-five  years. 

®*  Cost/No  Cost  Projects.  These  are  projects  which  the 

irector  of  Engineering  and  Housing  can  perform  using  his  resourc- 


.  .  Honfeasible  ECOs.  All  ECOs  which  the  AE  has  considered 

ere  not  feasible,  shall  be  documented  in  the  report  with 
sons  and  justifications  showing  why  they  were  rejected. 
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6.  DETAILED  SCOPE  WORK.  The  Detailed  Scope  of  Work  is  con¬ 
tained  in  Annex  A. 

7.  aOPK  IS  £E  ACCOMPLISHED. 

7.1  Review  Previous  Studies.  Review  the  previous  EEAP  study 
which  applies  to  the  specific  building,  system,  or  ECO  covered  by 
this  study.  This  review  should  acquaint  the  A£  with  the  work  that 
has  been  performed  previously.  Much  of  the  information  the  A£  may 
need  to  develop  the  ECOs  in  this  study  may  be  contained  in  the 
previous  study. 

7.2  Perform  a  Limited  Site  Survey.  The  A£  shall  obtain  all 
necessary  data  to  evaluate  the  ECOs  or  projects  by  conducting  a 
site  survey.  However,  the  AE  is  encouraged  to  use  any  data  that  may 
have  been  documented  in  a  previous  study.  The  AE  shall  document 
his  site  survey  on  forms  developed  for  the  survey,  or  standard 
forms,  and  submit  these  completed  forms  as  part  of  the  report.  All 
test  and/or  measurement  equipment  shall  be  properly  calibrated 
prior  to  its  use. 

7.3  Reevaluate  Selected  Projects.  The  AE  shall  reevaluate 
the  projects  and  ECOs  listed  in  Annex  A.  These  are  projects  and 
ECOs  that  the  previous  study  has  identified  but  that  have  not  been 
accomplished  or  only  parts  have  been  accomplished.  If  the  project 
or  ECO  is  acceptable  as  is,  that  is,  there  are  no  changes  to  the 
basic  project  or  ECO,  the  energy  savings  shown  in  the  previous 
project  may  be  accepted  as  accurate  but  the  energy  cost  and  con¬ 
struction  cost  estimates  shall  be  updated  based  on  the  most  current 
data  available.  With  the  above  information  the  project  shall  then 
be  analysed  based  on  current  ECIP  criteria.  If  the  project  or  ECO 
is  basically  acceptable  but  some  of  the  buildings  in  the  original 
project  have  been  deleted  or  new  buildings  can  be  added,  the 
necessary  changes  shall  be  made  to  the  energy  savings,  the  energy 
costs  and  construction  costs  shall  be  updated,  and  the  revised 
project  or  ECO  shall  then  be  analyzed  using  current  ECIP  guidance. 
If  the  original  project  or  ECO  has  had  numerous  changes  made  to  it 
so  that  all  of  the  numbers  are  suspected  of  being  inaccurate,  but 
the  project  or  ECO  is  still  considered  feasible,  the  AE  shall 
develop  the  project  from  the  beginning  and  analyze  it  with  the 
current  ECIP  guidance.  These  projects  shall  be  separately  listed 
in  the  report. 

7.4  Evaluate  Selected  ECOs.  The  AE  shall  analyze  the  ECOs 
listed  in  Annex  A.  These  ECOs  shall  be  analyzed  in  detail  to  de¬ 
termine  their  feasibility.  Savings  to  Investment  Ratios  (SIRs) 
shall  be  determined  using  current  ECIP  guidance.  The  AE  shall  pro¬ 
vide  all  data  and  calculations  needed  to  support  the  recommended 
ECO.  All  assumptions  shall  be  clearly  stated.  Calculations  shall 
be  prepared  showing  how  all  numbers  in  the  ECO  were  figured.  Calcu¬ 
lations  shall  be  an  orderly  step-by-step  progression  from  the  first 
assumption  to  the  final  number.  Descriptions  of  the  products, 
manufacturers  catalog  cuts,  pertinent  drawings  and  sketches  shall 
also  be  Included.  A  life  cycle  cost  analysis  summary  sheet  shall 
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included  as  part  of  the  supporting 


I'K  EgQa  IntQ  R^gppmgndgd  Projects.  During  the 

interJ^B  Review  Conference,  as  outlined  in  paragraph  [7.6.11,  the  AR 

prni  advised  of  the  DEH’s  preferred  packaging  of  recomnended 
projects  for  implementation.  Some  projects  may  be  a  coa- 
of  several  ECOs,  and  others  may  contain  only  one.  These 
projects  will  be  evaluated  and  arranged  as  outlined  in  paragraphs 
5.1,  5.2,  and  5.3.  Energy  savings  calculations  shall  take  into 
account  the  synergistic  effects  of  multiple  ECOs  within  a  project 

project  upon  another.  The  results  of  this 
effort  will  be  reported  in  the  Final  Submittal  per  par  [7.6.2]. 

PrejgejtatiQng  and  EfiVigwg.  The  work  accom- 
pxisned  shall  be  fully  documented  by  a  comprehensive  report.  The 
report  shall  have  a  table  of  contents  and  shall  be  indexed.  Tabs 
and  dividers  shall  clearly  and  distinctly  divide  sections,  subsec¬ 
tions,  and  appendices.  All  pages  shall  be  numbered.  Names  of  the 
primarily  responsible  for  the  project  shall  be  included. 
Tne  AE  shall  give  a  formal  presentation  of  the  interim  submittal  to 
installation,  command,  and  other  Government  personnel.  Slides  or 
view  graphs  showing  the  results  of  the  study  to  date  shall  be  used 
presentation.  During  the  presentation,  the  personnel  in 
attendance  shall  be  given  ample  opportunity  to  ask  questions  and 
aiscuss  any  changes  deemed  necessary  to  the  study.  A  review 
conference  will  be  conducted  the  sane  day,  following  the 
presentation.  Each  comment  presented  at  the  review  conference  will 
“i®®'^ssed  and  resolved  or  action  items  assigned.  It  is 
anticipated  that  the  presentation  and  review  conference  will  re¬ 
quire  approximately  one  working  day.  The  presentation  and  review 
conference  will  be  at  the  installation  on  the  date  agreeable  to  the 
Director  of  Engineering  and  Housing,  the  AE  and  the  Government’s 
representative.  The  Contracting  Officer  may  require  a  resubmittal 
Of  any  document  (s),  if  such  document (s)  are  not  approved  because 
they  are  determined  by  the  Contracting  Officer  to  be  inadequate  for 
the  Intended  purpose. 


7.6.1  Interim  Submittal.  An  interim  report  shall  be  submit¬ 
ted  for  review  after  the  field  survey  has  been  completed  and  an 
been  performed  on  all  of  the  ECOs.  The  report  shall 
indicate  the  work  which  has  been  accomplished  to  date,  illustrate 
the  methods  and  justifications  of  the  approaches  taken  and  contain 
a  plan  of  the  work  remaining  to  complete  the  study.  Calculations 
Showing  energy  and  dollar  savings,  SIR,  and  simple  payback  period 
ECOs  shall  be  included.  The  results  of  the  ECO  analyses 
Shall  be  summarized  by  lists  as  follows: 

.  All  ECOs  eliminated  from  consideration  shall  be  grouped 

into  one  listing  with  reasons  for  their  elimination  as  discussed  in 


.  .  .  ECOs  which  were  analyzed  shall  be  grouped  into  two 

stings,  recommended  and  non— recommended,  each  arranged  in  order 
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of  descending  SIR.  These  lists  may  be  subdivided  by  building  or 
area  as  appropriate  for  the  study,  ^ 

The  AE  shall  subnit  the  Scope  of  Work  and  any  modifications  to  the 
Scope  of  Work  as  an  appendix  to  the  report.  A  narrative  summary 
describing  the  work  and  results  to  date  shall  be  a  part  of  this 
submittal.  At  the  Interim  Submittal  and  Review  Conference,  the 
Government's  and  AE's  representatives  shall  coordinate  with  the 
Director  of  Engineering  and  Housing  to  provide  the  AE  with  direc¬ 
tion  for  packaging  or  combining  ECOs  for  programming  purposes  and 
also  indicate  the  fiscal  year  for  which  the  programming  or  imple¬ 
mentation  documentation  shall  be  prepared.  The  survey  forms  com¬ 
pleted  during  this  audit  shall  be  submitted  with  this  report.  The 
survey  forms  only  may  be  submitted  in  final  form  with  this  submit¬ 
tal.  They  should  be  clearly  marked  at  the  time  of  submission  that 
hey  are  to^  be  retained.  They  shall  be  bound  in  a  standard 
three-ring  binder  which  will  allow  repeated  disassembly  and  reas¬ 
sembly  of  the  material  contained  within. 

7.6.2  Final  Submittal.  The  AE  shall  prepare  and  submit  the 
when  all  sections  of  the  report  are  100%  complete  and 
all  comments  from  the  interim  submittal  have  been  resolved.  The  AE 
shall  submit  the  Scope  of  Work  for  the  study  and  any  modifications 
K  Scope  of  Work  as  an  appendix  to  the  submittal.  The  report 
shall  contain  a  narrative  summary  of  conclusions  and  recom¬ 
mendations,  together  with  all  raw  and  supporting  data,  methods 
used,  and  sources  of  information.  The  report  shall  integrate  all 
aspects  of  the  study.  The  recommended  projects,  as  determined  in 
accordance  with  paragraph  5,  shall  be  presented  in  order  of  priori¬ 
ty  by  SIR.  The  lists  of  ECOs  specified  in  paragraph  (7.6.1]  shall 
also  be  included  for  continuity.  The  final  report  and  all  appendi¬ 
ces  shall  be  bound  in  standard  three-ring  binders  which  will  allow 
repeated  disassembly  and  reassembly.  The  final  report  shall  be 
arranged  to  include: 

a.  An  Executive  Summary  to  give  a  brief  overview  of  what  was 
accomplished  and  the  results  of  this  study  using  graphs,  tables  and 
charts  as  much  as  possible  (See  Annex  B  for  minimum  requirements) . 

The  narrative  report  describing  the  problem  to  be  studied, 
the  approach  to  be  used,  and  the  results  of  this  study. 

c.  Documentation  for  the  recommended  projects  (includes  LCCA 
Summary  Sheets) . 

d.  Appendices  to  include  as  a  minimum: 

1)  Energy  cost  development  and  backup  data 

2)  Detailed  calculations 

3)  Cost  estimates 

4)  Computer  printouts  (where  applicable) 

5)  Scope  of  Work 
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ANNEX  A 


DETAIL  SCOPE  OF  WORK 
LIMITED  ENERGY  STUDY 
WATERVLIET  ARSENAL 

TABLE  OF  CONTENTS 


Areas/Buildings  to  be  Audited  A-2 

Specific  ECOs  A-3 

ECOs  to  be  Updated  A-4 

Schedule  of  Activities  A-6 

Submittal  Distribution  List  A-7,8 

Special  Requirements  and  Information  A-9 


Building  No. 


BUILDINGS  TO  BE  AODITEO  AND  GENERAL  ECOs 

BASIC  1^/4 s  / r/^  s 

Description 


35 

110  (South  end) 

125 

135 


Ned.  Caliber  Tube  Bldg. 

Heavy  Caliber  Tube  Bldg. 
Breech  Comp.  &  Held  Shop  Bldg. 
Heavy  Caliber  Tube  Shop 


General  ECOs 

a.  Haste  heat  recovery  from  industrial  processes 

b.  Industrial  process  ventilation  and  exhaust  systems 

c.  Industrial  process  controls 

d.  Energy-efficient  motors  and  variable  frequency  drives 


OPTION  1  —  A/^C/6CAr^y 

Building 

Number _ Number _ Description _ _ 


1 

10 

2 

15 

3 

20 

4 

21 

5 

22 

6 

23 

7 

24 

8 

25 

9 

38 

10 

40 

11 

44 

12 

110 

13 

115 

14 

120 

15 

130 

16 

136 

17 

145 

GENERAL 

ECOs 

Campbell  Hall 
Garage  (Motor  Pool) 

Major  Component  Building 

O’Keefe  Hall 

Fire  Station 

Operations  Office 

Operations  Office 

Minor  Comp.  Bldg.  &  Op.  Offices 

Storehouse  and  Museum 

Benet  Labs  &  Others 

Dalliba  Hall /Product  Assurance 

(Remainder)  Heavy  Caliber  Tube  Bldg. 

Naggs  Research  Center 

Facilities  Offices  and  Shops 

Storehouse/Processing  Bldg. 

Boiler  Plant 

Harehouse  &  Property  Disposal 


a.  Steam  distribution  and  condensate  return  systems 

b.  Building  ventilation  and  exhaust  systems 

c.  Radiant  heating 

d.  Space  heating  controls 

e.  Energy-efficient  lighting 

f.  Energy-efficient  ballasts 

g.  Lighting  controls  (including  occupancy  sensors,  photocells, 
separate  switching) 

h.  Fluorescent  fixture  reflectors 


SPECIFIC  ECOs 


Power  factor  correction  for  electrical  system 

Fuel  switch  from  FSR  to  Natural  Gas  (Building  #136) 

Congeneration 

Reduce  heat  loss  in  dip  tank  operation  (Building  #35) 
Electrical  demand  peak  reduction 

Improve  steam  distribution  and  condensate  return  system. 


ECOs  TO  BB  UPDATED 


-  None  - 


A- 
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SCHEDOLE  OP  ACTIVITIES 


_ _ _ Activity _ 

NTP 

Interim  Submittal 
Interim  Review  Conference 
Px'efinal  Submittal 
Prefinal  Review  Conference 
Prefinal  (Corrected) /Final  Submittal 


Calendar  Dava  (WTP  Plua) 
0 

145 

195 

235 

270 

305 
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SDBMITTAL  DISTRIBUTION  LIST 


Address 


Interim 

60% 


Commander 

U.S.  Army  Engineer  Division, 

North  Atlantic 
ATTN:  CENAD-EN-MM 
90  Church  Street 
New  York,  NY  10007 

Commander 

^^^ice  of  Chief  of  Engineerg 
ATTN:  CEEC-EE  (McCarty) 

Pulaski  Building 
Washington,  DC  20314 

Commander 

U.S.  Army  Engineer  District, 

Norfolk 

Attn:  CENAO-EN-MP  (Wilkins) 

803  Front  Street 
Norfolk,  VA  23510 

Army  Energy  Office 
ATTN :  DALO-LEP  ( Keath ) 

New  Cumberland  Army  Depot 
New  Cumberland,  PA  17070 

Commander 

Watervliet  Arsenal 

ATTN:  SMCWV-FE  (Bill  Face) 

Building  120 
Watervliet,  NY  I2»89 

Commander 

USAMC  Installations  &  Services  Activity 
ATTN:  AMXEN  B  (G.  Bad tram) 

Building  60,  2nd  Floor 
Rock  Island,  IL  61299-7190 


2  cys 


Executive 
1  cy 


2  cys 


Executive 
1  cy 


2  cys 


1  cy 


Final 

100% 


2  cys 


Summary  Only 
1  cy 


2  cys 


Summary  Only 
1  cy 


2  cys 


1  cy 
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GOVERNMENT  FURNISHED  CRITERIA 


!•  Building  Information  schedulo  (manual). 

2*  Production  equipment  schedule. 


3.  Utility  procurement  records  (including  reimburseable) . 

4.  Facilities  engineering  technical  data  support. 

5.  Equipment  modernization/acquisition  plan. 

6.  Basic  utility  systems  information  maps. 


7.  Equipment  layout  and  utilization  records. 


..  .  ^  Final  reports  of  previously  completed  studies  performed 
under  the  Energy  Engineering  Analysis  Program  (EEAP) .  Onlv 
portions  pertaining  to  the  industrial  facilities,  if  any-  need  to 
oe  made  available. 


Latest  copies  of  any  other  energy  studies  performed 

portions  pertslnlSg  to  th. 

industrial  facilities,  if  any,  need  to  be  made  available. 

10.  Energy  Resources  Management  Plan. 

1110-3-282,  Energy  Conservation;  1110-3-318, 
®  P^o^i'aiMing  Energy  Monitoring  and  Control  Systems 
ifUSf  Through  the  MCA  Program;  1110-3-332,  Economic 

Ventn^M  1110-3-354,  Direct  Digital  Control  of  Heating, 

Ventilation  and  Air  Conditioning  (HVAC)  Systems.  ^ 

12.  Architectural  and  engineering  instructions. 

Energy  Conservation  Investment  Program  (ECIP)  Guidance, 
dated  25  April  1988  and  revision  dated  15  June  1989. 

Existing  EMCS  Studies,  Designs, 
construction  Contracts,  or  Operating  Systems. 

t?”  Engineering  Weather  Data;  TM  5-800-2,  General 

DevllonLn^^®?^*^^®"  Estimation;  TM  5-800-3,  Project 

Honitorin,  and 

415-15,  Military  Construction  Army  (MCA)  Program 
415^20^^*  AR  415-17^  Cost  Estimating  for  Military  Programming; 
jS  Project  Development  and  Design  Approval; 

Construcif 'n  Army  Facility  Clashes  and 

ion  Categories;  AR  415-35,  Construction,  Minor 
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Construction;  AR  420-10,  General  Provisions,  Organization, 
Functions  and  Personnel;  AR  11-27,  Army  Energy  Program;  and  AR  5- 
4,  Change  Number  1,  Department  of  the  Army  Productivity 
Improvement  Program* 

17.  HNDSP-84-076-E0-ME,  Preliminary  Survey  and  Feasibility 
Study  for  Energy  Monitoring  and  Control  Systems. 

18.  NCEL  CR  82.030,  Standardized  EMCS  Energy  Savings 
Calculations.  (Only  if  needed  for  this  study.) 

19.  HNDSP88-207-EO-ME,  HNDSP88-208-ED-ME,  HNDSP88-209-ED-MB 
and  HNDSP88-210-ED-ME,  EMCS  Cost  Estimating  Guides. 

20.  The  latest  applicable  Engineer  Improvement 
Recommendation  System  (EIRS)  bulletin. 

21.  An  example  of  a  correctly  completed  programming 
document  for  an  ECIP/ECAM  project. 

22.  Production  data. 

23.  EEAP  PRC  (11/84) 

24.  Energy  Management  Proposal,  Niagra-Mohawk  (10/90) 
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SPECIAL  REQOIREMZNTS  AND  INFORMATION 

1.  Point  of  contact  at  Watervllet  Arsenjti  t 

•11  work  required  under  thl.  contrKt  le: 

Bill  Face 

Watervllet  Arsenal 
ATTN:  SMCWV-FE 
Building  120 
Watervllet,  NY 
Phone:  (518)  266-4225 

report.  Remaining  projects  shall  be  escalated  to  a  FY^TBD.^^"*^ 

/LTCTm*  <  ^  computer  program  titled  Life  Cycle  Costing  in  Deslan 

from  the  BLAST  Support  Office  ^in  Urhfnf 

is-  - 

computer  progremV  Se  bSIt 
Building,  uo'l  G«rn-VrUl“orb^«,^m"n^^^^^^ 

riiUz^z 

a  revflw  will  provide  cover  letter  with  all  submittals  noting 

approximatAv^sTH*^*^  *  Review  Conference  is  scheduled 

of  letter  tw  hence.  Letter  will  also  inform  recipients 

conference  Oate  setting  ^xOc? 

energ^'systlM*’— !*  computer  modeling  of  building 


a. 

be 

c« 

d. 


BLAST* 

OOE  2. IB* 

Carrier  E20  or  HAP** 
TRACE** 


tbereJo"*.^  -brVxpen\^,”f1“r^rt‘ralV«oV^^^^ 

•nerg^'pe?!-— equipment  selection, 


and 
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EXECVTIVE  SUMMARY  (GUIDELINE 


1  •  Introduction . 

2.  Data  (types,  number  of  similar  buildings,  sizes, 

3.  Present  Energy  Consumption  of  Buildings  or  Systems  studied, 

o  Total  Annual  Energy  Used. 

o  Source  Energy  Consumption. 

Electricity  -  KWH,  Dollars,  BTU 
Fuel  oil  -  GALS,  Dollars,  BTU 
Natural  Gas  -  THERMS,  Dollars,  BTU 
Propane  -  GALS,  Dollars,  BTU 
Other  -  QTY,  Dollars,  BTU 

.  Reevaluated  Projects  Results. 

.  Energy  Conservation  Analysis. 

o  ECOs  Investigated. 

o  ECOs  Recommended . 


ECOs  Rejected.  (Provide  economics  or  reasons) 
ECIP  Projects  Developed.  (Provide  list)* 
Non-ECIP  Projects  Developed.  (Provide  list)* 
Operational  or  Policy  Change  Recommendations. 


anaiv^o  the  following  data  from  the  life  cycle  cost 

aSnuJl^  (construction  plus  SIOH) ,  the 

t2vinL  amount),  the  annual  dollar 

savings,  the  SIR,  the  simple  paybac)c  period  and  the  analysis 


Energy  and  Cost  Savings. 

Total  Potential  Energy  and  Cost  Savings. 

Percentage  of  Energy  Conserved. 

Energy  Use  and  Cost  Before  and  After  the  Energy 
Conservation  Opportunities  are  Implemented. 


o 


APPENDIX  B 


BACKUP  DATA  AND  CALCULATIONS 


APPENDIX  B 

BACKUP  DATA,  CALCULATIONS  AND  COST  ESTIMATES 


TABLE  OF  CONTENTS 

Page 


I  ENERGY  PRICES,  DATA,  BASIC  ASSUMPTIONS  AND  ECONOMIC  I-l 
PARAMETERS 

II  ECO  CALCULATIONS  AND  COST  ESTIMATES 

ECO  #1  Power  factor  Improvement  1-1 
ECO  #2  Natural  Gas  Fuel  Switch  2-1 
ECO  #3  Cogeneration  3-1 
ECO  #4  Dip  Tank  Covers  4-1 
ECO  #5  Electrical  Demand  Peak  Reduction  5-1 
ECO  #6  Plating  Area  Condensate  Return  System  6-1 
ECO  #8  High-Efficiency  Fluorescent  Lighting  8-1 
ECO  #9  Not  Used 

ECO  #10  High-Efficiency  Electric  Motors  10-1 
ECO  #11  Boiler  0,  Trim  Controls  11-1 
ECO  #12  Natural  Gas  Boilers  12-1 
ECO  #13  Air  Flow  Reduction  13-1 
ECO  #14  High-Efficiency  Chiller  14-1 
ECO  #15  EMCS  15-1 
ECO  #16  Return  Air  System  16-1 
ECO  #17  Double-Pane  Windows  17-1 
ECO  #18  Storm  Windows  18-1 
ECO  #19  Occupancy  Sensors  19-1 

III  OTHER  BACKUP  CALCULATIONS 

Operations  and  Maintenance  Energy  Savings  OM-1 
ECIP--High-Efficiency  Lighting  E-1 
Energy  Plan  EP-1 
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ENERGY  PRICES,  DATA,  BASIC  ASSUMPTIONS,  ECONOMIC  PARAMETERS 


WATERVLIET  ARSENAL 


ENERGY  PRICES  AND  ECONOMIC  PARAMETERS 


ENERGY  PRICES; 

Electricity:  3,413  Btu/kwh,  $0. 06945/kwh  or  $20.35/MBtu  (average) 
Customer  Charge:  $305.17  per  month 
On-Peak  Energy  Charge:  $0. 0605/kwh,  $17.73/MBtu 

(0800-2200  hrs  M-F) 

Off-Peak  Energy  Charge:  $0,045  kwh,  $13.18/MBtu 
Demand  Charge:  $5.77/kw/month  (on-peak) 

Power  Factor  Charge:  $0.873/kva  of  lagging  reactive  demand  (KVAR) 
Source:  Niagara  Mohawk  Electric  Bill  (July  1991) 

Natural  Gas:  100,000  Btu/therm, 

Firm:  $0. 416/therm  or  $4.16/MBtu  (average) 

Spot  and  Transportation  =  $2.99  +  $0.44  =  $3.43/MBtu 
Source:  Watervliet  Arsenal  Engineering 

Fuel  Oil  No.  2:  138,690  Btu/gallon,  $0. 69/gallon,  $5.00/MBtu 

Source:  Watervliet  Arsenal  Engineering  (FY  92  rates) 

Fuel  Oil  No.  6:  149,690  Btu/gallon,  $0. 66/gal  Ion,  $4.40/MBtu 

Source:  Watervliet  Arsenal  Engineering  (FY  92  rates) 


BASIS  FOR  COST  ESTIMATES 


Adjustment 

Labor 

Material 

Comments 

Sales  Tax 

N.A. 

N.A. 

WVA  is  tax  exempt 

FICA/Insurance 

20.0% 

N.A. 

Overhead 

15. 

,0% 

Profit 

10. 

,0% 

Performance  Bond 

1.0% 

Contingency 

10. 

,0% 

SIOH 

6. 

.0% 

Input  by  LCCID  Program 

Design  Fees 

6. 

.0% 

Input  by  LCCID  Program 

ADOS  REPORT:  PROD  -  AEO  HACOnDB  REPORT 
RUN  ON  :  06/28/9108:56:18 
FOR  :  N16H1F  UATERVLIET  ARSENAL 

UTILITIES  CONSUMPTION  --  TOTAL  FACILITY 


PRODUCT/PRODUCT  GROUP 


FY90  FY85 

COST  CONSUMPTION 
($000)  (MBTUS) 

FY88  FY89  FY90 

CONSUMPTION  CONSUMPTION  CONSUMPTION 
(MBTUS)  (MBTUS)  (MBTUS) 

90  VS  85 
PER  CENT 
CHANGE 

$/MBTU 

UTILITY 

ELC 

3,300 

167,869 

176,704 

171,257 

172,574 

-2.80 

19.12 

NAG 

310 

58,318 

84,136 

200,697 

65,675 

-12. fb 

4.72 

»  SUBTOTAL  ♦ 
3,610 

226,187 

260,840 

371,954 

238,249 

-5.33 

15.15 

Petroleum 

”SD 

50 

6,570 

8,079 

7,613 

12,320 

-87.52 

4.04 

FSfi 

983 

318,306 

301,751 

275,371 

277,616 

12.78 

3.54 

t  SUBTOTAL  » 
1,033 

324,876 

309,830 

282,984 

289,936 

10.75 

3.56 

»  *  TOTAL  »  ♦ 
4,643 

551,063 

570,670 

654,938 

528,185 

4.15 

8.79 

ADDS  REPORT;  PROQUE  -  DEIS-II  PRODUCT  QUERY 

INCLUDES  :  FROM  0CT89  THRU  SEPSO 

RUN  ON  :  06/28/91  08:48:24 

FOR  :  H16H1F  UATERVLIET  ARSENAL 
UNITS  ARE  :  H6TUS 


PROD 


HONTH 

BUILDING 

CONSUHED 

PROCESS 

CONSUHED 

F.  HOUSING 
CONSUHED 

HSE 

CONSUHED 

TOTAL 

CONSUHED 

OCT  89 

13642 

0 

201 

0 

13843 

NOV  89 

1436S 

0 

253 

0 

14618 

DEC  89 

13823 

0 

235 

0 

14058 

JAN  90  . 

14212 

0 

270 

0 

14482 

FEB  90 

13495 

0 

246 

0 

13741 

NAR  90 

15341 

0 

239 

0 

15580 

APR  90 

13928 

0 

218 

0 

14146 

HAY  90 

13867 

0 

225 

0 

14092 

JUN  90 

15058 

0 

218 

0 

15276 

JUL  90 

14273 

0 

215 

0 

14488 

AUG  90 

12700 

0 

229 

0 

12929 

SEP  90 

15099 

0 

222 

0 

15321 

169803 

0 

2771 

0 

172574 

ELC 


ADDS  REPORT;  PROQUE  -  DEIS-II  PRODUCT  QUERY 

INCLUDES  :  FROH  SEP6S  THRU  SEPSO 

RUN  ON  :  06/28/91  08:51:12 

FOR  ;  U16H1F  UATERVLIET  ARSENAL 
UNITS  ARE  :  HBTUS 


PROD 


FY  HONTH 

BUILDING 

CONSUHED 

PROCESS 

CONSUHED 

F.  HOUSING 
CONSUHED 

HSE 

CONSUHED 

TOTAL 

CONSUHED 

90  OCT  89 

5477 

0 

0 

0 

5477 

NOV  89 

4262 

0 

5 

0 

4267 

DEC  89 

5645 

0 

5 

0 

5650 

JAN  90 

6183 

0 

22 

0 

6205 

FEB  90 

4037 

0 

22 

0 

4059 

HAR  90 

5175 

0 

14 

0 

5189 

APR  90 

5508 

0 

14 

0 

5522 

HAY  90 

9006 

0 

13 

0 

9019 

JUN  90 

8117 

0 

0 

0 

8117 

JUL  90 

4024 

0 

3 

0 

4027 

AUG  90 

3196 

0 

0 

0 

3196 

SEP  90 

4945 

0 

2 

0 

4947 

t 

65575 

0 

100 

0 

65675 

NAG 


ADDS  REPORT;  PROQUE  -  DEIS-Il  PRODUCT  QUERY 

INCLUDES  :  FROM  0CT89  THRU  SEP90 

RUN  ON  :  06/28/91  08:52:40 

FOR  :  H16H1F  UATERVLIET  ARSENAL 
UNITS  ARE  :  HBTUS 


PROD 


'  HONTH 

BUILDING 

CONSUNED 

PROCESS 

CONSUNED 

F.  HOUSING 
CONSUNED 

HSE 

CONSUNED 

TOTAL 

CONSUNED 

1  OCT  89 

22262 

0 

692 

0 

22954 

NOV  89 

38558 

0 

1088 

0 

39646 

DEC  39 

54024 

0 

1855 

0 

55879 

JAN  90 

42066 

0 

2207 

0 

44273 

FEB  90 

52830 

.  0 

1685 

0 

54515 

HAR  90 

36012 

0 

0 

0 

36012 

APR  90 

14209 

0 

666 

0 

14875 

HAY  90 

9462 

0 

0 

0 

9462 

269423 

0 

8193 

0 

277616 

FSR  90 


ADDS  REPORT;  PROQUE  -  DEISM  I  PRODUCT  QUERY 

"INCLUDES  ;  FROH  0CT89  THRU  SEP90 

RUN  ON  :  06/28/91  08:53:41 

FOR  :  N16H1F  UATERVLIET  ARSENAL 
UNITS  ARE  :  N8TUS 


PROD 


BUILDING 

PROCESS 

F.  HOUSING 

HSE 

TOTAL 

FY  HONTH 

CONSUNED 

CONSUNED 

CONSUNED 

CONSUNED 

CONSUNED 

90  OCT  89 

70 

0 

367 

0 

437 

NOV  89 

635 

0 

0 

0 

635 

DEC  89 

431 

0 

0 

0 

431 

JAN  90 

2149 

0 

0 

0 

2149 

FEB  90 

967 

0 

0 

0 

967 

NAR  90 

239 

0 

0 

0 

239 

APR  90 

3926 

0 

0 

0 

3926 

HAY  90 

2674 

0 

0 

0 

2674 

JUN  90 

47 

0 

0 

0 

47 

JUL  90 

58 

0 

0 

0 

58 

AUG  90 

87 

0 

414 

0 

SOI 

SEP  90 

256 

0 

0 

0 

256 

t 

11539 

0 

781 

0 

12320 

FSD 


PAQE  1 

ADDS  REPORT:  PROD  -  AEO  HACOMDB  REPORT 
RUN  ON  :  02/06/S2  10:31:53 
FOR  :  NISH IF  UATERVLIET  ARSENAL 

UTILITIES  CONSUMPTION  --  TOTAL  FACILITY 

PRODUCT/PRODUCT  GROUP 


FY91  FY85  FY89  FY90  FY91  91  VS  85 

COST  CONSUMPTION  CONSUMPTION  CONSUMPTION  CONSUMPTION  PER  CENT 
($000)  (MBTUS)  (MBTUS)  (MBTUS)  (MBTUS)  CHANGE  $/MBTU 


UTILITY 

ELC 


3,671 

167,869 

171,257 

172,574 

404,097-  ■3?r4§ 

n  j  _ 

^TrTTty 

l62,2oS  9.5*1 

20. 1? 

NAG 

355 

58,318 

ri-SiiT- 

“■iivUy  u  jy 

65,675 

"C'Uj  rJ”  ilHxn 

5.10 

^7,^/0 

»  SUBTOTAL  * 

4,026 

226,187 

-871,954- 

238,249 

■174,728-  -28rfr 

23,04 

PETROLEUM 

Zfct.lSo 

FSD 

58 

6,570 

-7,613''- 

■12, 

■77853— 

7.43 

61*/^ 

-2002-  -U9.53 

FSR 

1,939 

318,306 

275,371 

277,616- 

69-3,237—  -frB& 

6.61 

•5«2;279 

FST 

0 

N/A 

N/A 

N/A 

-SOO"  N/A 

0.00 

»  SUBTOTAL  ♦ 

1,998 

324,876 

^iHTi  AfT  J 

■3!B2y  Ja4 

•2B9r936- 

301,596-  -+^6- 

6.62 

»  *  TOTAL  »  » 

6,024 

551,063 

-654r93ff 

-§2%«5- 

-470,618-  -IStTST 

12.65 

S'\o^^\ 

571, oH  5.^2. 

Otjo*  oui 

■oexs 

uJCJr*- 

9o  4  9( 

VOVA 

r- Voi 


• 

PAGE  1 

ADDS  REPORT:  PROBUE 

-  -DEIS-II 

PRODUCT  QUERY 

INCLUDES 

:  FROM  0CT90  THRU  SEP91 

RUN  ON 

:  02/06/92  10:36:24 

FOR 

H16HIF  HATERVLIET  ARSENAL 

UNITS  ARE 

:  HBTUS 

PROD 

BUILDING 

PROCESS 

F.  HOUSING 

MSE 

TOTAL 

CODE 

FY 

MONTH 

CONSUMED 

CONSUMED 

CONSUMED 

CONSUMED 

CONSUMED 

ELC 

91 

OCT  90 

15096 

0 

198 

0 

•45294^ 

(4,  tfcS 

NOV  90 

15782 

0 

253 

0 

DEC  90 

14604 

0 

249 

0 

JAN  91 

14492 

0 

242 

0 

f  1 

N.  t>z& 

FEB  91 

5976 

0 

253 

0 

-&229- 

It.,  ns 

MAR  91 

5341 

0 

253 

0 

-nJU  JT 

iS,^So 

APR  91 

6655 

0 

259 

0 

rA4  i. 

TTTTt 

MAY  91 

6498 

0 

232 

0 

DMv 

(M,  129 

It,  IS*! 

JUN  91 

6935 

0 

205 

0 

4m 

JUL  91 

4031 

0 

229 

0 

it, 10*7 

AUG  91 

2904 

0 

184 

0 

-uUo™ 

1  tn 

SEP  91 

3887 

0 

239 

0 

1 

102201 

0 

2796 

0 

104997 

isi,m 

PSD 

91 

OCT  90 

76 

0 

553 

0 

629 

• 

NOV  90 

64 

0 

0 

0 

64 

DEC  90 

431 

0 

1549 

0 

1980 

JAN  91 

361 

0 

548 

0 

909 

FEB  91 

501 

0 

845 

0 

1346 

MAR  91 

408 

0 

431 

0 

839 

APR  91 

285 

0 

670 

0 

955 

MAY  91 

204 

0 

705 

0 

909 

JUN  91 

82 

0 

0 

0 

82 

JUL  91 

47 

0 

0 

0 

47 

SEP  91 

93 

0 

0 

0 

93 

» 

2552 

0 

5301 

0 

7853 

FSR 

91 

OCT  90 

15032 

0 

654 

0 

15686 

NOV  90 

33604 

0 

1320 

0 

34924 

DEC  90 

55074 

0 

1798 

0 

56872 

JAN  91 

46216 

0 

2075 

0 

■49m- 

5*7,  soo 

FEB  91 

49466 

0 

1855 

0 

51321 

MAR  91 

40275 

0 

1364 

0 

41639 

APR  91 

33931  . 

0 

754 

0 

34685 

MAY  91 

6375 

0 

704 

0 

7079 

• 

JUN  91 

1930 

0 

0 

0 

1930 

AUG  91 

163 

0 

0 

0 

163 

SEP  91 

648 

0 

0 

0 

648 

i 

282714 

0 

10524 

0 

483238— 

• 

91 

JAN  91 

128 

0 

0 

0 

128 

FEB  91 

124 

0 

0 

0 

124 

MAR  91 

112 

0 

0 

0 

112 

APR  91 

136 

0 

0 

0 

136 

" 

I  -Mb 


PAGE  2 

ADDS  REPORT:  PROQUE  -  DEIS-Il  PRODUCT  BUERY 

INCLUDES  :  FROM  OCT90  THRU  SEP91 

RUN  ON  :  02/06/92  10:37:13 

FOR  :  U16H1F  UATERVLIET  ARSENAL 
UNITS  ARE  :  H6TUS 


PROD 


NAG 


BUILDING  PROCESS 

F.  HOUSING 

MSE 

TOTAL 

FY  MONTH 

CONSUMED  CONSUMED 

CONSUMED 

CONSUMED 

CONSUMED 

500 

0 

0 

0 

500 

• 

91  OCT  90 

-9549-  9600 

0 

0 

0 

9549 

NOV  90 

0 

11 

0 

4906 

DEC  90 

0 

0 

0 

4751 

JAN  91 

AHi’  'iooo 

0 

32 

0 

4243 

FEB  91 

55et  £loo 

0 

0 

0 

5529 

HAR  91 

-5579-  fctoo 

0 

0 

0 

5579 

APR  91 

•GlOO' 

0 

0 

0 

6186 

NAY  91 

-fr20»-  6fc»o 

0 

12 

0 

6301 

JUN  91 

-WGfr-  fO,9o«» 

0 

0 

0 

6186 

JUL  91 

■SttS*  ?3«> 

0 

2 

0 

5157 

AUG  91 

-G«fr 

0 

0 

0 

6186 

SEP  91 

■5155  •  (o,1oe 

0 

2 

0 

5157 

69671  SH,*5oo 

0 

53 

0 

69730 

I"  'f  *^1 


I  -  *1(1. 


WEATHER  DATA 


^OLOCMIO 

r-dn^DrofO 
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'^cr»cfr^O 


CNj<r>oro(T> 

VDOOO'^'^J* 

r-<  f— »  CSJ 


CSJrHLDOOCM 
rHco  rococo 

I-HCOCNJ  «-< 


r^cvjt^ojr^ 

or^Ooooo 


CJ  C5 

CO  CM  I-H  .-H 


^<^co7doo 

rHi^cor^vD 

*=4'^ro'^co 


ro-^CMr^i-t 
vD  r-H  m 


^CMr-ICOCO 

CM 


iDi-HCOCOCM 
»-H  CM  i-H  I-H 


ocMoo<x>r^ 

CM  r-H 


ro»-«CMO^ 


CM^vti-<CM 

r>* 


CMCOCMCMi-H 


^corocMio 


coco  to  ro^ 


fo^co^ro 


tDioioror**^ 


mr^tO'^to 

r^r^i^r^rs 


lotoioiom 


»-«<7>OOOCM 

r^tor^tor^ 


OCMt-iO^O 


ooooo 

rvj^r^i^r^ 


^coooto 

00  00  CO  CO  GO 


lOtO^tO^ 
CO  00  00  CO  00 


tOO'^  lOCM 
00  00  00  CO  00 


3:33lu3 
CO  CO  CO  CO  CO 
3  CO 


333(0  CO 
CO  CO  CO 
3COCO 


333C03 
C0C02 
CO  3 


1092 

1035 

1243 

1243 

814 

coooo«-too 

^cot^r^oo 

rHCMCOr^CM 

1-HCMCMCMCM 

tm 

mmmmr>- 

CM  CM  CM  CM  CM 

ino^cj) 
to^O 
CM  CM  CO 

309 

162 

<7)OrHrH  Cf) 
C0<J>00CMCD 

rHco^  mm 
1-^ 

CM  00  00  com 
«;}■  mmm^ 
CO  1^  1^  00 

rHi— li-4i— « 

to  00  CM 
r^r^o 
comm 

602 

350 

mmocMm 

COrHCMCOrH 

mi“»OOOrH 

*— 1  f-4  r— i 

Lor^  r^r^O 
mmmmoo 
0<7)(7»CT>0 

1-H  1—4 

co»-*m 

1-H^CM 

m'5t 

CM 

mr^oor^ 
ooco  00 

COOOOO 

CM  CO  CO  com 

^CO 

cMm(j>oom 

oooooooom 

mmm 

r-»r>r^ 

m^it 

'*tmo<T>m 

i^r^oof^i^ 

CD  CO  00  00 

r^r^to 

r*^ 

mto 

mr^T“tor^ 

r^r^oooor^ 

oooooo 

coooooooi^ 

CO  CM  CM 

CMr-t 

r>.r^ 

f*N.ix)mm  m 

0000  00 

00  00 

rnrHCOmr-t 
00(7)0000  0^ 

OOO'O'O^O 
00  00  00  00  00 

333 

COCO 

33 

com 

330033 
2C0  m(/5 

33333 

mcocococo 

comoCMr^ 
CM  CM  CM  CM  CM 


COCTM^lOm 

CMt-«»-HCMCM 


^oo^incM 

CMf-HCMCMCM 


1^  CO  00  CM  CO 
CM<Mr-»rHCM 


CO  : 

h'CTJCTXT^r 


CMrHf-HCJ^^ 

rvhHr^tDt^ 


rH  CO  CM  rH  CM 
rsr^r^c^rv 


»— <  1-4  rH  CM 


CM'^CTM^'^ 


cor^i^r^to 


tomrococTj 

00  00  00  GOOD 


oocor^a>r>. 

CO  00  CO  00  00 


cooor^oom 

00  00  00  CO  00 


t^cootoro 

OOCJ^CTkOOO' 


O  CM 


^COfOO^  CO^COCMCO  COCMCOrOCO 
^  r«*  r**.  rs.  rv  r^.  i>Hrs.r«*r^r>.* 


co^oco^ 

r^i^ooi^i^ 


00  00  00  00  to 


C7>OOtDtOCM  i-trHO^-HO  CMiOOirHOO 

oooocooocr>  o^oxtjoxj^  cr»coaKnco 


(T>ir)oor^io 
00  0^0^00 


CM  rococos 


cor^cM^^  cr>T-4CMcoo^ 

oor^C7»'5tcM  i-Hcooooot-H  ioinr^cocT> 
tor^r^oco  r>-Oi-‘»-H<x)  cocj^r^cocM 
tor^vooom  tominr^to  votototor*^ 


r^OO«-HrHOO 
co»-*oro*-t 
CMCMCr>f^CM 
CO  CM  CM  CO 


CM  CM  in 
COOOOOO 
00CMOCM»-H 
CM  CO  CO  CO  CO 


o^oor^toto  f-HCO'^oooo  »-^<J^rvcocM 

f-4 1—4 1-H  rH  f“4 

33UJ3UJ  33333  33Z33 


MOin  ina> 

1-4  1-1 

SUJ3  33 


cMtor^«-»io 


222:22 

22222 


00  CO  00  CO 
23332 


1^00  com 

1  t 

m  mmmi-* 

1—4  1-4  1 

mocMi-4m 

r-4  1  1 

m  Lf 
1 

CDmm 
1— 1 

mr^ 

rH 

^cMcor^cM 
1H  CM  CM  CM  CM 

'vtCMCMCMrH 

CM  CM  CM  CM  CM 

^C0i-»C0O 

1-H  1-H 

t  1 

1-4  CM  CM  (M^ 

i-HrH«— 1  1 

1 

or^comcNJ 

1  1  r-t 

1 

1 

4  LnCMt-4 
1-4 

i-H^ 

1-4 

oooomco 

1-4  rH  CM  CM  1^ 

OCDOXDOO 

CMrHrHrHi-H 

or^omm 

CDCDOcom 

mCMCOCMi-i 

t^OOI^oO 
^  o  mi—tr^ 
mrH  mco 

or^oocM 

mmi-«co^ 

^cor^ 

m  j 
CM  y 
CO 

-^rsr 

160 

10 

50 

300 

ommr^m 
^mcM  CO 

iH^  hv 

CM 

OmCDCMCM 

CMrHrH  rH^ 

CM 

rococo  00  00 
mcMcocMm 

omm«-Hm 
^co^''^  m 

Ooor^cDco 

mcoooocM 

i-H  n 

O 

vj  por^o 
t  '^•mm 

CO  CM 

mo 

CM  00  tH  com 
^coocMcom 

COO^r-im 

miHcoi-«m 

commcoco 

1^  CO  00  CO  CO 

mcMmcom 

m  y 

p* 

■)  POCOCO 

00  (D 

cMOr^mo 

ooooi^r^co 

m  mm  moo 

mi-»co(Doo 
,0*^  CM  CO  CO 

fN.  T— 4  »H  1—4 

o<^^om 

mi-Hr^mo) 

mo^o 

69 

1  ^COI^ 

1*  DCM^ 

m'^i' 

mi-4 

mcMomco 

CM  CM -^rnrH 

2 

^mcMmoo 

m'ttOrHO 

CO^CO'tt  r-4 

COOOCOCM 

CMOCOCMCO 

5t 

Sj  ^  1-4 

t 

ooo 

mm^mm 

CO  CO  CO  CO  CO 

^mmmm 

CO  CO  CO  CO  CO 

O  3  3  <U 

c»  <0  ^  X3  a> 

i/1  O  i/i  ^ 

^  <0  C  Oi-M  sz 
OC  CJKD  0)  “M  O) 
^  «J  -O  3  (TJ  3 

^  cn  CO  •-«  o 

3C  2  O  O  Q-  Q- 


■  4-^  <  0)0 

CO  C  O  0) 

O)  >.-M  4-  c 
x:  .-4  c  CO  Q> 
O  </)  rH  1-  x: 

o  o  to  <o  o 
QC  a:  (/>  CO  (/3 


<  <D  c 

^  (/)  o 

(O  r-4  3  ■«- 

U  O  O  (0 
OM-  (O  >sO 
c  M-  j-  O  r-l 

a)3>»v-+- 
<n  o>  (Oh-  ZD 


+-'  Q)  4-'  0) 
Cl>  4-*  C  C 
•f-(  CO  I-I  o 
rH  0>  O  4-' 

>  ^  Ol  to 
WO  a> 


(/) 

o 

s: 

CL  < 

<  O  < 

E  c  1 

C  3  < 

3  5  a>  o  <i>  H 

O  Si-4  2'-v- 

^  ^  ^  ( 


^■4-*l  (/>  CO  -H 

J<o|q>  0)  -c 
1313  3  3 


0)0)  ^  >  c 

^  c  Cd  <1>  H  Q.  ( 

C  3  _  ^  T3  E  £ 

o  o  2  <o  to  to  f 

>  >-  S  <  CD  <J  t 


O  C  DC  iZ  C7> 
Q_  3  4-'  to 

O  C  0)  w 
>>CJ  O  JO  CD 


x:  to  "o  rH  o 
CJ  O  U  UJ  u. 


OiAOOrooo 

\Or-4QOO> 


O0»-«tj00  oo 


a»^c40*~« 

l/^f^OOvOOO 

rocsitnr^ 


otnooooo 

»-lCv4C0CVi 


r^u)ooo»r^ 

inu><^iOU> 
00  VO  0^000 

invovor«<vo 

OVh%0<^0^ 

lAvo^^^^vo 

^oimvo'^ 

lovovovovo 

VOfOVOiOlO 

f>.0'C>0>0' 


3c/>^UJiiJ 

(O 

<o 

t-ioooov^ 

CMCslCOCMCM 

^CMVOvO't 

invovovovo 

o>iA  floors. 


^COVOVO^ 

in  VO  VO  VO  VO 

f-4 1^0^00) 

ooo^o>oo> 


oooji^r*^vo 

voo^^o^ca 

o>toovotn 

r^co-'^'coM 


OJVO 

r-fr-l 

in  VO 

^co 


cgcsi 
VO  VO 


VO  VO 


&>s 


tnvo 

0000 


coco 


roro 


0000 

mm 


00 

0000 


o><j» 

mm 


a>o 

GOO 


mm 


at  00 

mm 


mooQOvom  o«~v 


33UJZUJ 

- m 


cococooom 

w  It  ii»^CS 


•-«^oocn»-« 

I  f-t 


ooootvoo 

^mror^co 

dooovoro 


5SC 


HfOooro*--i 
fsmoji^ 


uiui 

zz 

UlUJ 

^m 

•-lO 


oo 

00^ 

vo^ 

VO  VO 


Ot^OCNJ 

o^oat 
CO  ro 


r>^t-^ooro 

l<M 


CMcomcocNi 
CO  CO  CO  CO  fO 


oi 

c 

<0 

«l  K 
« 

U  «> 

C  *-«  r-l  4^ 

V  ^-iH  O 

3  a>  <A  o. 

or  3  </>  Q> 

4>  o 

</>  ox 
c  a£  >« 

O  u»  E 

O  CO  *o  ^ 

•«H  u.  C  < 

k.  W.  <  (Q 

O  <0  V 

o  ^  ** 

r:  e  4>  4>  o 

•M  D  ^  4-*  0»-r4 

3  0-4  -^  c  C 

w  3  (O  x:  -^3 

K»-33S  3IM 


cgmcMvo 

Jooo^ 

^VOOJVOCO 


mc4mcM 
CM  CM 


CSl^O^CM 


.^mcMmco 

Ir^r^r^r^ 


tflvorovo^ 


uiirkf-ir^ro 

odoooooooo 


Imcncnm 


tnloo«-HOOf-4 

Cv|r-iCMr-»CM 


icJcoatcoo 

irHKvoi^r^ 


loolo  CO  otm 
laa&ooooQO 


f-HkMVOCMOO 

04^00000 


CO  jtmoM^ 
OODOOOCM 

ooa»cMa>o 
VO  ^r^^vo 


loolnomo 

y-4f— ♦*“4 1— I 


CM-^CsICsICO 
m-HCMCM^ 
moo  CM  CM  CM 

fs,,-immat 

i-iCMCMCO 


00  rococo  CM 

VOrHOOOOO 

i-icococovo 


CMCM*-**-*^ 

CMCMOtt-iOO 

CMCMmvOCM 


mmo^r-i 
r^rnoococo 
CMCM  CO 


CO  CO  r*  VO  VO 

0000  r^or^ 

CO  CO  CM  co^ 


mr>*m'<;f  CO 
CMCM^-Hr>. 
VO  VO  00  00 


coor^cMco 

r^movoo 


CMmCMOCM 

mo<^mm 

CMCO^CO 


CO  CM  CO  CO  VO 
^CM^^OO 
CM  CM  CM  CM  00 


ortmatotm 
Of^oor-v 
CO  CM  CO  CO  f-* 


CMCOCMCMO 

ooooovo 

vocovovo^ 


VOHCMrHCM 


miDomm 
r^po>*-40 


CM 


CM  CM  00  com 
CM 

00 00  VO  CO  .-4 
CM 

mrHOO^O 

moomm^t 
CM  CMCMrH 

r-tCM^t 

rN.rsrvr^r^ 

f— li— 

»-it-4CMfOCM 

co^mmm 

mmeoenvo 

fOCMco^cn 

mmmm^ 

r^r^rsr>r^ 

mmvpvovo 

vovo^mr^ 

^^mvo^ 

vovovnvova 

r-i  1— 1 1— 1  CM 
vor^r^f^r^ 

<-4r~iatatcM 

r^r^vovor^ 

oato»-4<5 

r^vor^r^vo 

CMrHCMCMO 

00  00  00  00  00 

^^CM  com 
00  oo  00  00  00 

cMf04^4^r^ 
00 00  00  00 

r^rnm 
00 00  00  00  00 

33333 
men  CO 00 
3mcn 

33m33 
coco  cn 
cnen  cn 

33333 

cncnzcncn 

33 

33333 

cncncncn 

cn 

voor^r^oo 

CMCM*-(t-4«»i 

r«kr>.mvoat 

«-Hf-lCMCM»^ 

i-iOt^cn^ 
CO  CM  CM  CM  rH 

00 1*^00  00  ro 

rH  rH  rH  rH  ^ 

OCMCMCMCO 

CMCMi-iOcn 

t-iO<-4CMO 

r^r^r^i^rH 

CO  CM  COCO  CM 

fomr^r^at 

0000000000 

r^r<.mmoo 
00 00  00  00  00 

mvor^voot 

000000001^ 

at  at  at  00 
00  00  00  00  00 

rococos 

rorocMr-4^ 

-4000^0 

HtCO^^CO 

r^f^r^iN.1^ 

VOOOOOCM 

OOOOOOtO 

0000004-4 
at  a> 00  00 at 

OOOOOOtCM 
00  00 at  00  00 

CMOCMCMO 

at  at  at  at  ot 

•-4.-4^^CM 

omoooo*-* 

VO  00  00 

r«kVomm^ 

00  00  rococo 

t-i,-(CMroo 

mmr*.r^m 

CM  Ort  00  4trH 

m^i^cMi^ 

Ooovor>.hH 

r^vavDvom 

rH at  CJt  VO 

voooooco 

rHrHOtatm 
mm4;t  VO 

mo^^m 

^  rH «— ( •— 1 

nf  4^vDmro 
t— 1  r-i 

vOOtf^OtOt 

m^mmo 

rH  rH  rH  rH  rH 

33333 

zmzzz 

cn333 

33333 
zzzzz 
33Z  Z 

33Z33 
cn  z 

3 

33333 

ZZZZ 

3333 

hsotmmm 

1  ^rH»H 

mmmmm 

f-lrH  1  1  «-l 

orocMr^vo 

•H 

mmmm<^ 

rHrHrHi-H 

^^l-^CMCMr-V 
•— 1 

1 

CM  CM  1-4  «-i  CM 
rH  t-H  •— * 

1  1 

mt-HcO'^’CM 

•  11  «H 

rH  CM  r^  rH  rH 
rHrHrHrH  1 

mcM-vom 
mat  CM  »^ro 
VO  VO 

mmoO'cJ’O 
<n»-«CM»-vO 
i-H  cnmrH 

1099 

1723 

400 

638 

110 

70 

13 

11 

40- 

471 

mi^ 

co^ 

1 

n 

00 

Tvr 

Dot  00-^ 
Dmm^ 

vovOCM^tr^ 

HfrHOm^ 

comr^m^ 

OCOCOCMCM 

oomcoocM 

CMrHrHmm 

47 

47 

54 

00 

06 

0000 

oo 

rHrH 

1 

(^mcooo 

mot^coro 

^cocomro 

VOOtVOOOrH 

CO  CO  CO 4^ 

rHVO 

COO 

1 

02 

29 

36 

34 

48 

voooot^cm 

cococMrHm 

29 

09 

07 

08 

04 

ootvomo 

mco-^^^rco 

mm 

coco 

z 

1 

i 

PCMOCM 

^CMOOO 

oococoo 

CM  CM  CO  CO  rH 

OOOOrH 

^  c 


3<R 


cx 
.< 

►  TO 

►  O  W 

:o  <o 

► 

»  «  Ol 
(E  •»-i 

»  o  r: 

;  oco 

}  V- 

•m  >» 

> 

>  C  (O  ql 

1  oz  < 

>  M  e 

>  Q-C  3 

.  E  >»0  »-  ^ 

.  O  *- 

izj*:  .-t 

scnoH-  cx:^ 

:  C  O'^  e  c 

3  (0  3 

oa  cQ  cn  u  o 


c  c 
4>  9} 
X>  -M 

»-4  4-* 

•rl  o 
h-H 


44 

w 

a. 

♦4  O 

44 

W 

< 

Q. 

o. 

< 

44 

o 

<  (0 

W 

o 

3 

(0 

a. 

O  O' 

•rl 

< 

C  4> 

CJ  3 

^  *0 

V  B 

(O 

0.  k. 

44 

W  O 

(A  44 

<  <0 

00 

C  3 

M  3 

(0 

<0  ^ 

•r4  (Q 

O 

3 

3  CO 

^  r:  cn 

O  :iC 

a> 

0.0  u.cn 

r4  U.  fO  00  +4 

(A  <  c 

<  ul 

r4  -)  JZ  (/5 

rH  o 

O  Cr4  < 

a>  ^ 

o 
3 

iA 

X?  4-»  #-4  Ut 

(O  ^  (O  (/)  ot 
3  o  u.  c 
O.  *4-  n 

4-*  C  H-  4-* 

k.  a>  <u  c 

o  v-  ^  ^  3 

U.U.OOX 


o  O  4-^ 

(O  4^  0.0  3 
O  </>  w  CL  (Q 

(Q  <U  4>  JC  4-* 

j=  e  >  o  c 

4-*  (O  O  O 
IH  “>  J  -J  X 


sz 

o  V.  k.  o> 

o  o  o  o  ^ 

0C>-  >  >  3 

JQ 

2  3  2  3  3 
V  4>  4)  <l>  <U 
ZZ  Z  2  Z 


OUTSIDE  AIR  HEATING  REQUIREMENTS 


WATERVLIET  ARSENAL  LIHiTED  ENERGY  STUDY 


Operation  Hrs/Day  =  8 


Room  or  Supply  Air  Conditions  -  Winter 

68 

Air  Quantity  (cfs) 

1 

Hour  Fractions  1  AH  -  9  AN 

0.25 

9  AM  -  5  PH 

0.75 

5  PH  -  1  AH 

0 

Operation  Days  Per  Week  5 


Teiip. 

Range 

Hours  of  Occurrence 
2-9  10-17  18 

-1 

Total 

Hours 

Delta 

H  or  T 

Const. 

CFM 

BTU/HR 

Total 

8TU 

70 

74 

115 

257 

222 

222 

-4 

1.08 

1 

0 

0 

65 

69 

234 

235 

271 

235 

1 

1.08 

1 

1 

254 

bO 

64 

263 

212 

252 

225 

6 

1.08 

1 

6 

1 , 456 

55 

59 

274 

190 

236 

211 

11 

1.08 

1 

12 

2,507 

50 

54 

263 

183 

214 

203 

16 

1.08 

1 

17 

3,503 

45 

49 

242 

183 

205 

198 

21 

1.08 

1 

23 

4, 4bj 

40 

44 

229 

202 

205 

209 

26 

1.08 

1 

28 

5,862 

35 

39 

261 

241 

251 

246 

31 

1.08 

1 

33 

8,23b 

30 

34 

295 

220 

262 

239 

36 

1.03 

1 

39 

9  f  23j 

25 

29 

216 

156' 

191 

171 

41 

1.08 

1 

44 

7,572 

20 

24 

163 

112 

130 

125 

46 

1.03 

1 

50 

6,198 

15 

19 

110 

79 

96 

87 

51 

1.08 

i 

55 

4,776 

10 

14 

84 

43 

65 

53 

56 

1.08 

1 

60 

n  'i-"  i 

5 

9 

60 

27 

38 

35 

61 

1.08 

1 

66 

2,322 

0 

4 

37 

16 

22 

21 

66 

1.03 

1 

71 

1,315 

-5 

-1 

27 

3 

9 

9 

71 

1.08 

i 

77 

690 

-10 

-6 

10 

0 

4 

3 

76 

1.08 

1 

82 

205 

-15 

-11 

5 

0 

0 

1 

81 

1.08 

1 

87 

109 

-20 

-16 

3 

0 

0 

1 

86 

1.03 

i 

93 

70 

Totals 

2391 

2359 

2673 

2492 

62,269 

Total  Operation  Hours  While  Heating 

(and  corrected  for  working  days/week)  1621  44,478 

42.3 


Ayg  outdoor  teip  while  heating  (F) 


WATERVLIET  ARSENAL  UNITED  ENERSY  STUDY 


Operation  Hrs/Day  =  16 


Room  or  Supply  Air 

Conditions  -  Winter 

68 

Air  Quantity  (cfis) 

1 

Hour  Fractions 

1  AH  -  9  AH 

0,375 

9  AH  -  5  PH 

1 

5  PH  -  1  AH 

0.625 

Operation  Days  Per  Week  5 

Teiip.  Hours  of  Occurrence  Total  Delta 


Range 

2-9 

10-17 

18-1 

Hours 

H  or  T 

Const. 

70 

74 

115 

257 

222 

439 

-4 

1.08 

65 

69 

234 

235 

271 

492 

1 

1.08 

60 

64 

263 

212 

252 

468 

6 

1.08 

55 

59 

274 

190 

236 

440 

11 

1.08 

50 

54 

263 

133 

214 

415 

16 

1.03 

45 

49 

242 

183 

205 

402 

21 

1.08 

40 

44 

229 

202 

205 

416 

26 

1.03 

35 

39 

261 

241 

251 

496 

31 

1.08 

30 

34 

295 

220 

262 

494 

36 

1.08 

25 

29 

216 

156 

191 

356 

41 

1.08 

20 

24 

163 

112 

130 

254 

46 

1.08 

15 

19 

no 

79 

96 

180 

51 

1.08 

10 

14 

84 

43 

65 

115 

56 

1.08 

5 

9 

60 

27 

38 

73 

61 

1.08 

0 

4 

37 

16 

22 

44 

66 

1.08 

-5 

-1 

27 

3 

9 

19 

71 

1.08 

-10 

-6 

10 

0 

4 

6 

76 

1.08 

-15 

-11 

5 

0 

0 

2 

81 

1.08 

-20 

-16 

3 

0 

0 

1 

86 

1.08 

Totals 

2891 

2359 

2673 

5114 

Total 

CFH  BTU/HR  8TU 


1 

0 

0 

1 

1 

531 

1 

b 

3,033 

1 

12 

5,230 

1 

17 

7,178 

i 

23 

9,115 

1 

23 

11,681 

1 

33 

16,598 

i 

39 

19,221 

1 

44 

15,780 

1 

50 

12,637 

1 

55 

9,928 

i 

60 

6 , 963 

1 

6b 

4,826 

1 

71 

3,110 

l 

77 

1,438 

1 

32 

513 

i 

87 

164 

l 

93 

104 

128,051 


Total  Operation  Hours  Uhile  Heating 


(and  corrected  for  working  days/week) 

3338 

91,465 

Avg  outdoor  teaiq  while  heating  (F) 

42.3 

«AT£RVLIET  ARSENAL  LlfllTED  ENERGY  STUDY 


Operation  Hrs/Day  =  24 


Room  or  Supply  Air  Conditions  -  Winter  68 

Air  Quantity  (cfs)  1 

Hour  Fractions  1  AM  -  S  All  1 

9  AM  -  5  PM  1 

5  PM  -  1  AM  1 


Operation  Days  Per  Week 


Temp. 

Range 

Hours  of  Occurrence 

2-9  10-17  18-1 

Total  Delta 

Hours  H  or  T  Const. 

CFM 

BTU/HR 

70 

74 

115 

257 

222 

594 

~4 

1.03 

1 

0 

65 

69 

234 

235 

271 

740 

1 

1.08 

1 

1 

bO 

64 

263 

212 

252 

727 

6 

1.03 

1 

6 

55 

59 

274 

190 

236 

700 

11 

1.08 

1 

12 

50 

54 

263 

183 

214 

660 

16 

1.08 

1 

17 

45 

43 

242 

183 

205 

630 

21 

1.08 

1 

23 

40 

44 

223 

202 

205 

636 

26 

1.03 

1 

23 

35 

39 

261 

241 

251 

753 

31 

1.08 

1 

33 

30 

34 

295 

220 

262 

777 

36 

1.08 

1 

39 

25 

23 

216 

156 

131 

563 

41 

1.08 

i 

i 

44 

20 

24 

163 

112 

130 

405 

46 

1.08 

1 

50 

15 

19 

no 

79 

96 

285 

51 

1.08 

1 

55 

10 

14 

84 

43 

65 

192 

56 

1.08 

1 

60 

5 

9 

60 

27 

38 

125 

61 

1.08 

1 

66 

0 

4 

37 

16 

22 

75 

66 

1.08 

1 

71 

-5 

-1 

27 

3 

9 

39 

71 

1.08 

1 

77 

-10 

-6 

10 

0 

4 

14 

76 

1.08 

1 

82 

-15 

-11 

5 

0 

0 

5 

81 

1.08 

1 

87 

-20 

-16 

3 

0 

0 

3 

86 

1.08 

1 

93 

Totals 

2891 

2359 

2673 

7923 

Total  Operation  Hours  While  Heating 
(and  corrected  for  working  days/week)  5233 

Avg  outdoor  te«p  while  heating  (F)  42.3 


Total 

BTU 


0 

799 

4,71i 

8,31b 

11,405 

14,288 

17,359 

25.210 

30.210 
24,930 
20,120 
15,698 
11,612 

8,235 

5,346 

2,991 

1,149 

437 

279 


203,595 


145,425 


t-iO 


HATERVLIET  ARSENAL  UNITED  ENERGY  STUDY 


Operation  Hrs/Day  =  24 


Rooi  or  Supply  Air  Conditions  -  Hinter  68 

Air  Quantity  (eft)  1 

Hour  Fractions  1  AN  -  9  AH  1 

9  AN  -  5  PH  1 

S  PH  -  1  AH  1 


Operation  Days  Per  Heek  7 


Tetp. 

Range 

Hours  of  Occurrence 

2-9  10-17  18-1 

Total  Delta 

lours  H  or  T  Const.  CFH 

BTU/HR 

Total 

BTU 

70 

74 

115 

257 

222 

594 

-4 

1.08 

0 

0 

65 

69 

234 

235 

271 

740 

1 

1.08 

1 

799 

60 

64 

263 

212 

252 

727 

6 

1.08 

6 

4,711 

55 

59 

274 

190 

236 

700 

11 

1.08 

12 

8,316 

50 

54 

263 

183 

214 

660 

16 

1.08 

17 

11,405 

45 

49 

242 

183 

205 

630 

21 

1.08 

23 

14,288 

40 

44 

229 

202 

205 

636 

26 

1.08 

28 

17,859 

35 

39 

261 

241 

251 

753 

31 

1.08 

33 

25,210 

30 

34 

295 

220 

262 

777 

36 

1.08 

39 

30,210 

25 

29 

216 

156 

191 

563 

41 

1.08 

t  44 

24,930 

20 

24 

163 

112 

130 

405 

46 

1.08 

1  50 

20,120 

15 

19 

110 

79 

96 

285 

51 

1.08 

1  55 

15,698 

10 

14 

84 

43 

65 

192 

56 

1.08 

1  60 

11,612 

5 

9 

60 

27 

38 

125 

61 

1.08 

1  66 

8,235 

0 

4 

37 

16 

22 

75 

66 

1.08 

1  71 

5,346 

-5 

-1 

27 

3 

9 

39 

71 

1.08 

1  77 

2,991 

-10 

-6 

10 

0 

4 

14 

76 

1.08 

1  82 

1,149 

-15 

-11 

5 

0 

0 

5 

81 

1.08 

1  87 

437 

-20 

-16 

3 

0 

0 

3 

86 

1.08 

1  93 

279 

Totals 

2891 

2359 

2673 

7923 

203,595 

Total  Operation  Hours  While  Heating 

(corrected  for  working  days/veek)  7326  203,595 

Avg  outdoor  tenp  uhile  heating  (F)  42.3 
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ECO  CALCULATION  AND  COST  ESTIMATES 


ECO  CALCULATIONS  AND  COST  ESTIMATES 


TABLE  OF  CONTENTS 


ECO  # 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Description _ 

Power  factor  improvement 
Natural  gas  fuel  switch 
Cogeneration 

Dip  tank  covers  and  variable-speed  drives 
Electrical  demand  peak  reduction 
Plating  area  condensate  return  system 
Cooling  tower  variable  speed  drives 
High-efficiency  fluorescent  lighting 
Not  used 

High-efficiency  electric  motors 
Boiler  Oj  trim  controls 
Natural  gas  boilers 
Air  flow  reduction 
High-efficiency  chiller 
EMCS 

Return  air  system 
Double-pane  windows 
Storm  windows 
Occupancy  sensors 
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ECO  Const r uc t i on  Cost  Est i mat o 
Cal cul at i ons 


02/05/92 


ECO  Name:  POWER  I- ACTOR  IMF'ROVEliENT 


ECO  #;  1 


1991  ECO  "bare*"  costs  (from  cost  estimate;  sheet) 

Mater i al 

Labor 


$70, 131 
$ 19, 1 92 


Subtotal  bare  costs  $39,323 

F'ICA  Insureince  (207.  of  Labor)  $3,833 

Sales  Tax  (Not  Applicable  For  GOGO)  $0 

Subtotal  $93,lbl 

Overhead  (157.)  $13,974 

Sub  t  ot  a 1  $  1 07 , 1 35 

F^'rofit  (107.)  $10,714 

Subtotal  $117,849 

Bond  (17.)  $1,178 


Subtotal 

Cont  i  nqenc  y  (1 07, ) 

Subtotal  (Construction  Cost  Input  For  LCCID  *) 
SI OH  (6%  of  Construction  Cost) 

Subtotal 

Design  (67,  of  Conest ruction  Cost) 

Total  Project  Cost 


$ 119, 027 
$11, 903 

I  $130,930  I 

$7 , 856 

$  138, 78fc> 
$7 , 856 

$  1 4  b , 642 


*  The  SIOH  costs  (6.07.)  and  Design  costs  (E/,07.)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  proaram 
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Power  Factor  Improvement 

For  Electric  Motor  Driven  Equipment 

Filename:  CAP-COST 


08/08/91 


Regression  Analysis  Data 


Capactitor 

Bare  Labor  Cost 

Bare  Matl.  Cost 

Total 

KDAR 

From  1991  Means 

From  1991  Means 

Cost 

5.0 

$100 

$276 

$376 

7.5 

$100 

$295 

$395 

10.0 

$100 

$345 

$445 

15.0 

$100 

$405 

$505 

20.0 

$125 

$450 

$575 

30.0 

$135 

$560 

'  $695 

40.0 

$170 

$710 

$880 

50.0 

$185 

$795 

$980 

Regression  Analysis 

Output 

Labor 

Material 

Constant 

81 .4 

218.7 

X  Coefficient 

2.050 

11.754 

Standard  Error 

of  Coefficient 

0.176 

0.304 

Standard  Error 

of  Y  Estimate 

7.6 

13.2 

R  Squared 

0.958 

0.996 

Number  of  Observations 

8 

8 

Degrees  of  Freedom 

6 

6 

Capacitor  Cost  Equations: 

Labor  Cost  =  $81.4  i-  $2.050/KDAR  x  Capacitor  KDAR 
Material  Cost  =  $218.7  +  $11.754/KVAR  y  Capacitor  KDAR 
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Power  Factor  Improvement  -  Building  20  08/08/91 

For  Electric  Motor  Driven  Equipment 


Filename: 

CAP-20R 

Motor 

Number 

Recommended 

Labor 

Material 

Annual  Cost 

HP 

Motors 

KVAR  ( 1  ) 

Cost  (2) 

Cost  (2) 

Savings  ( 3 ) 

800 

0 

180 

0 

0 

0 

700 

0 

170 

0 

0 

0 

600 

0 

150 

0 

0 

0 

500 

0 

120 

0 

0 

0 

450 

0 

90 

0 

0 

0 

400 

0 

80 

0 

0 

0 

350 

0 

75 

0 

0 

0 

300 

0 

70 

0 

0 

0 

250 

0 

60 

0 

0 

0 

200 

0 

50 

0 

0 

0 

150 

2 

40 

327 

1378 

822 

125 

0 

35 

0 

0 

0 

100 

0 

30 

0 

0 

0 

75 

2 

25 

265 

1025 

514 

60 

2 

20 

245 

908 

411 

50 

2 

17.5 

235 

849 

360 

40 

7 

15 

785 

2765 

1079 

30 

3 

8 

293 

938 

247 

25 

3 

7.5 

290 

921 

231 

20 

1 

6 

94 

289 

62 

Totals 

22 

2534 

9072 

3724 

11,606  $ 

Simple  payback  =  =  3.12 

3,724  $/yr 

Year( s ) 

(1) 

Consult ing/Speci fing  Engineer,  July  1988,  page  97, 
for  1800  rpm,  4  pole  motors. 

Table  3 

(2) 

Cost  curve  derived  from  Means  Electrical  Cost  Data, 
Refer  to  regression  analysis  in  this  section. 

1991 

(3) 

For  a  reactive  electric  demand  charge  of  $0,865  per 

KOAR. 
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Power  Factor  Improvement  -  Building 

no 

08/08/91 

For  Electric  Motor 

Driven  Equipment 

* 

• 

F i lename: 

CAP-1 lOR 

Motor 

Number 

Recommended 

Labor 

Material 

Annual  Cost 

HP 

Motors 

KOAR  (  1  )  Cost  ( 2  ) 

Cost  (2) 

Savings  ( 3 ) 

800 

0 

180 

0 

0 

0 

700 

0 

170 

0 

0 

0 

600 

0 

150 

0 

0 

0 

500 

0 

120 

0 

0 

0 

450 

0 

90 

0 

0 

0 

400 

0 

80 

0 

0 

0 

350 

0 

75 

0 

0 

0 

300 

0 

70 

0 

0 

0 

250 

0 

60  - 

0 

0 

0 

200 

4 

50 

736 

3226 

2054 

150 

1 

40 

163 

689 

411 

125 

0 

35 

0 

0 

0 

100 

3 

30 

429 

1714 

924 

75 

12 

25 

1592 

6151 

3082 

60 

0 

20 

0 

0 

0 

50 

18 

17.5 

2111 

7639 

3236 

40 

4 

15 

449 

1580 

616 

30 

3 

8 

293 

938 

247 

25 

9 

7.5 

871 

2762 

693 

20 

1 

6 

94 

289 

62 

Totals 

55 

6737 

24987 

11325 

31  ,724  $ 

Simple  payback  =  -  =  2.80  Year(s) 

11,325  $/yr 

(1)  Consult ing/Speci fing  Engineer,  July  1988,  page  97,  Table  3 
for  1800  rpm,  4  pole  motors. 

(2)  Cost  curve  derived  from  Means  Electrical  Cost  Data,  1991 
Refer  to  regression  analysis  in  this  section. 


(3)  For  a  reactive  electric  demand  charge  of  $0,865  per  K9AR . 


Power  FacLor  Improvement  -  Building  135  08/08/91 

For  Electric  Motor  Driven  Equipment 


Filename: 

CAP-135R 

Motor 

Number 

Recommended 

Labor 

Material 

Annual  Cost 

HP 

Motors 

KOAR  ( 1  ) 

Cost  (2) 

Cost  (2) 

Savings  ( 3 ) 

800 

2 

180 

901 

4669 

3698 

700 

0 

170 

0 

0 

0 

600 

0 

150 

0 

0 

0 

500 

0 

120 

0 

0 

0 

450 

0 

90 

0 

0 

0 

400 

0 

80 

0 

0 

0 

350 

0 

75 

0 

0 

0 

300 

0 

70 

0 

0 

0 

250 

0 

60 

0 

0 

0 

200 

0 

50 

0 

0 

0 

150 

2 

40 

327 

1378 

822 

125 

0 

35 

0 

0 

0 

100 

5 

30 

715 

2857 

1541 

75 

9 

25 

1194 

4613 

2311 

60 

10 

20 

1224 

4538 

2054 

50 

6 

17.5 

704 

2546 

1079 

40 

10 

15 

1122 

3950 

1541 

30 

8 

8 

782 

2502 

657 

25 

14 

7.5 

1355 

4296 

1079 

20 

17 

6 

1593 

4917 

1048 

Totals 

83 

46,180 

9915 

$ 

36265 

1 5829 

Simple 

payback 

15,829 

$/yr 

2.92 

Year( s ) 

(1)  Consult ing/Speci fing  Engineer,  July  1988,  page  97,  Table  3 
for  1800  rpm,  4  pole  motors. 

(2)  Cost  curve  derived  from  Means  Electrical  Cost  Data,  1991 
Refer  to  regression  analysis  in  this  sectioii. 

(3)  For  a  reactive  electric  demand  charge  of  $0,865  per  KOAR. 


Power  Factor  Calculation 
Filename:  PFCALC 
Data  For:  Feb-91 

INPUTS  OUTPUTS 


Metered  On  Peak  KW 

10432.3 

KW 

Current  KbA 

13423.9  KbA 

Metered  KbAR 

8448.0 

KbAR 

Current  PF 

0.777 

Billed  KbAR 

4992.0 

KbAR 

Cost  Per  KbAR 

0.85551 

$/KbAR 

Allowable  KbA 

10989.9  KbA 

Allowable  PF 

0.949 

Allowable  KbAR 

3456.0  KbAR 

Billed  KbAR 

4992.0  KbAR 

Billed  Amount 

$4,270.71 

KUA  =  (KW"2+KVAR"2)''0.5 
PF  =  KW/KUA 


Source:  UIUA  February  1991  Electric  Bill 


Power  Factor  Calculation 


Filename:  PFCALC 
Data  For:  Aug-90 

INPUTS 

OUTPUTS 

Metered  On  Peak  KW 

11011.9 

KW 

Current  KbA 

14298.1 

KVA 

Metered  KbAR 

9120.0 

KbAR 

Current  PF 

0.770 

Billed  KbAR 

5472.0 

KbAR 

Cost  Per  KbAR 

0.80851 

$/KbAR 

Al  lowable  KbA 

11600.4 

KbA 

Allowable  PF 

0.949 

Allowable  KbAR 

3648.0 

KbAR 

Billed  KbAR 

5472.0 

KbAR 

Billed  Amount 

$4,424.17 

KbA  =  (KW"'2+KbAR^2)''0.5 
PF  =  KW/KbA 


Source:  wbA  August  1990  Electric  Bill 
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Power  Factor  Calculation 
Filename:  PFCALC 
Data  For:  Sep-90 


INPUTS 

OUTPUTS 

Metered  On  Peak  KW 

11205.0  KW 

Current  KVA 

14267.3 

KVA 

Metered  KOAR 

8832.0  KOAR 

Current  PF 

0.785 

Billed  KOAR 

5120.0  KOAR 

Cost  Per  KOAR 

0.80851  $/K0AR 

Allowable  KVA 

11803.9 

KVA 

Allowable  PF 

0.949 

Allowable  KVAR 

3712.0 

KVAR 

Billed  KVAR 

5120.0 

KVAR 

Billed  Amount 

$4,139.57 

KOA  =  (KW"2+KyAR''2)''0.5 

PF  =  KW/KOA 


Source:  WVA  September  1990  Electric  Bill 


to:  OOf-X 

/MizewK-0 


SMCWV-EHE  28  January  1986 

MEMORANDUM  FOR  RECORD 
SUBJECT:  Strip  Chart  Readings 


1.  Strip  Chart  Readings  taken  during  the  weeks  of  23  and  30  Dec  1985  indicate 
that  some  equipment  is  running  significantly  below  the  previously  assumed  load 
values. 


BLDG  NO. 

EQUIPMENT 

25 

OMNI  20 

35 

WOHLENBERG 

135  RD&D  H.S.  LATHE,  B,  NORTH 

135  RD&D  LATHE,  C.  NORTH 

135  HONE,  B.  SOUTH 

135  SWAGE 


ASSUMED  HP  READING- HP  % 


40 

20 

50 

125 

32 

25 

200 

60  ( 

^774A1PS)30 

200 

42  ( 

100 

35 

^A/WPS)35 

2. 

maximum 


Five  of  these  machine  readings  indicate  that  additional  testing  under 
mum  load  condfitions  is  warranted. 
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TABLE  2 

SUGGESTED  MAXIMUM  CAPACITOR  RATINGS— “T-FRAME”  NEMA  “DESIGN  B”  MOTORS^ 


TABLE  3 

MULTIPLIERS  TO  DETERMINE  CAPACITOR  KILOVARS  REQUIRED 
FOR  POWER-FACTOR  CORRECTION 


1.147  1.175  1.203  1.231  1.261  1.292  1  324  1.358 

1.103  1.131  1.159  1.187  1.217  1.240  1.280  1.314 

1.060  1.088  1.116  1.144  1.174  1.205  1.237  1.271 


.966  0.992  1.019  1.047  1.075  1.103  1.133  1  164  1  196  1.230 


1.481 

1.529 

1.589 

1.732 

1.436 

1.484 

1.544 

1.687 

1.392 

1.440 

1.500 

1.643 

1.349 

1.397 

1.457 

1.600 

1.308 

1  356 

1.416 

1.559 

.209  0.236  0.264 
.183  0.210  0.238 


0  000  0  026  0.053 
0.000  0.027 


0.053  0.079  0.106  0.134 
0.027  0.053  0.080  0.108 

0.000  0.026  0.053  0.081 
0.000  0.027  0.055 
0.000  0.028 
0.000 


0  292  0.320  0.350  0  381  0  413  0  447  0.484  0  525  0.573  0  633  0.776 

0.266  0.294  0.324  0.355  0  387  0.421  0.458  0  499  0,547  0.609  0.750 

0.240  0.268  0.298  0.329  0  361  0.395  0.432  0  473  0.521  0,581  0  724 

0,214  0  242  0.272  0.303  0  335  0  369  0.406  0  447  0  495  0  555  0  698 

0.188  0.216  0.246  0.277  0  309  0.343  0  380  0.421  0.469  0.529  0.672 

0.162  0.190  0.220  0.251  0  283  0.317  0.354  0.395  0.443  0.503  0.646 

0.136  0.164  0.194  0.225  0  257  0.291  0.328  0.369  0.417  0.477  0.620 

0  109  0.137  0.167  0.198  0.230  0.264  0.301  0.342  0.390  0.450  0.593 

0  083  0.111  0  141  0  172  0  204  0  238  0  275  0.316  0.364  0.424  0.567 

0.056  0  084  0  114  0,145  0.177  0,211  0  248  0  289  0  337  0.397  0.540 

0  028  0  056  0.086  0  117  0  149  0  183  0  220  0.261  0  309  0  369  0.512 

0000  0.028  0058  0  089  0  121  0.155  0.192  0.233  0.281  0341  0.484 

0.000  0  030  0  061  ^^93  0.127  0.164  0.205  0.253  0.313  0.45G 

0.000  0  031  0  063  0  097  0.134  0.175  0.223  0.283  0.426 
0  000  0  032  0  066  0.103  0.144  0  192  0.252  0  395 


Courtesy  of  Commonwealth  Sprague  Capacitor  Inc. 


CONSriTlNd  S!*KCIKY]N(;  KNGINKKR,  .Il’LY  1988, 9‘ 


Power  Factor  Improvement 

For  Electric  Motor  Driven  Equipment 

Filename:  CAPTABL2 


08/08/91 


Motor 

Number 

Recommended  Capacitor 

Annual  Cost 

Simple 

HP 

Motors 

KOAR  ( 1  )  Cost  (  2 ) 

Savings  (3)  Payback 

800 

1 

180 

4077 

1849 

2  .2 

700 

1 

170 

3875 

1746 

2 .2 

600 

1 

150 

3471 

1541 

2.3 

500 

1 

120 

2864 

1233 

2.3 

450 

1 

90 

■  2258 

924 

2.4 

400 

1 

80 

2056 

822 

2.5 

350 

1 

75 

1955 

770 

2.5 

300 

1 

70 

1854 

719 

2.6 

250 

1 

60 

1652 

616 

2.7 

200 

1 

50 

1450 

514 

2.8 

150 

1 

40 

1248 

411 

3.0 

125 

1 

35 

1147 

360 

3.2 

100 

1 

30 

1046 

308 

3.4 

75 

1 

25 

945 

257 

3.7 

60 

1 

20 

844 

205 

4.1 

50 

1 

17.5 

793 

180 

4.4 

40 

1 

15 

742 

154 

4.8 

30 

1 

8 

601 

82 

7.3 

25 

1 

7.5 

591 

77 

7.7 

20 

1 

6 

561 

62 

9.1 

15 

1 

5 

540 

51 

10.5 

10 

1 

4 

520 

41 

12.7 

7.5 

1 

3 

500 

31 

16.2 

5 

1 

2.5 

490 

26 

19.1 

3 

1 

1  .5 

470 

15 

30.5 

2 

1 

1 

460 

10 

44.7 

Totals 

26 

37008 

13004 

2.8 

)  Consult ing/Specifing  Engineer,  July  1988 

,  page  97,  Table 

3 

for 

1800  rpm, 

4  pole  motors. 

i )  Cost 

curve  derived  from 

Means  Electrical 

Cost  Data,  1991 

Refer  to  regression  analysis  below.  46. 

4  %  markup  added 

1 )  For 

a  reactive 

electric 

demand  charge  of 

$0,865  per  KOAR 

Regression  Data 

— 

Regression  Output 

Capact . 

Cost  From 

— 

— 

KOAR 

Means 

Constant 

300.1 

Std  Error  of 

Y  Est imate 

15.4 

5 

376 

R  Squared 

0.996 

7.5 

395 

No.  of  Observations 

8 

10 

445 

Degrees  of  Freedom 

6 

15 

505 

X  Coefficient 

13.80 

20 

575 

Std  Err  of  Coefficient 

0.356 

30 

695 

40 

880 

50 

980 

f-  I '  ir 


mill 

ASEA  BROWN  BOVERl 


Capacitors 


Industrial  Applications 


Application  and  Benefits 


A  low  power  factor  means  higher  costs  and  reduced  efficiency 
Chances  are  that  power  factor  in  your  plant  is  low 


2.  Increase  system  capacity  . . .  you  are  able 
to  operate  more  equipment  without  increas- 
ing  the  peak-demand  charge. 

3.  Provide  higher,  more  uniform  voltage  levels 
. . .  you  have  more  effective  lighting  and 
improved  motor  performance. 

4.  Reduce  line  current . . .  you  lower  the  elec¬ 
tric  losses  in  lines  and  equipment  between 
the  power  source  and  your  capacitors. 


Approximately  one-half  of  all  plants  have  a 
power  factor  below  85  percent.  Low  power  fac¬ 
tor  wastes  money  directly  in  higher  electric 
bills,  and  indirectly  by  reducing  the  efficiency  of 
plant  distribution  systems  and  the  productive 
equipment  they  serve. 

ABB  capacitors  can  benefit  your  power  system 
in  four  major  ways: 

1 .  Raise  power  factor . . .  you  avoid  premium 
charges  and  power-factor  penalties  on  your 
electric  bill. 

•  Dry  dielectric  system  -  no  free  fluid 

•  Environmentally  safe 

•  Reduced  fire  risk 

•  Reduced  losses 

•  Self  healing 

•  Sequential  protection 

In  addition  to  improving  power  factor  capacitors 
also: 


•  Improve  voltage  @  transformer  due  to  capacitor  addition: 

%  voltage  rise  ==  kVAR  of  capacitors  x  %  reactance  of  transformer 

kVA  of  transformer 

Note:  system  reactance  should  be  added  to  the  transformer  reactance  if  available. 

•  Reduce  power  losses  In  the  distribution  system  due  to  capacitor  addition: 

%  reduction  of  losses  =  100  -  100  /  original  power  factor  \2 

\  improved  power  factor/ 

Derating  Capacitors 

•  Reduce  kVAR  when  operating  60  Hz  unit  @  50  Hz 

Actual  kVAR  =  rated  kVAR  /50\  =  .83  rated  kVAR 

\eo) 

•  Reduce  kVAR  when  operating  @  below  rated  voltage 

Actual  kVAR  =  rated  kVAR  /operating  voltageXa 
V  rated  voltage  / 


DRI-VAR 
Power  Capacitor 

240,  480,  600  Volts 


DRI-VAR 
Fixed  Bank 

240,  480, 600  Volts 


VAR-PAK 
Var-Controlled 
Automatic  Switched 
Capacitor  Bank 
240,  480,  600  Volts 


HWP  With  CLC  Fuses 
2400  and  4160  Volts 
25-800  kVAR 


iii 


240V  @  208  =  .751  rated  kVAR 

Typical  One-Une  Diagram  Showing  Capacitor  Locations 


Power  Company  Metering 


Step  Down 
Transformer 


Pole  Mount  Rack 
Metal  Enclosed  HWP 


Two-Unit  HWP 
2400  and  4160  Volts 
25-800  kVAR 


Motor  Mate 
DRI>VAR 


DRI-VAR 
Fixed  Bank 
VAR  Pak 


S  DRI-VAR 
Fixed  Bank 
C3  VAR  Pak 


HWP 

2400  and  4160  Volts 
25-800  kVAR 


Capacitor  Division 


55 


iJImvliet  Arsenal 
Building  135  Motor  List 
Filename:  MOTORIST 


WVA  8  ->  11760  11700  12441  11770  12270 


No.Ea.-) 

No.Op.-) 

Motor  HP 


250 
200 
150 
125 
100 
75 
60 
50 
40 
30 
25 
20 
15 

ho 

7.5 
5 
3 
2 

1.5 
1 

0.75 

0.5 

0.33 

0.25 

0.125 


TOTALS 


1 


15 

15 


1 


1 


1 


3 
3 

8  Motors 


12111 

5 

3 


12260  12177  11640  10277 


12006 

2 

1 


9390 

1 

1 

Motors 


11190  12239 

2  4 

2  3 


43 

43 


11 

33 


1 

7 

21 


4 

4 

22 

66 


14 

42 


10 

30 


10 

20 


TOTALS 


1 

15 

45 


2  'T 
0 

0 

O 
L 

0 

5 

3 

9  Uol 


6 
9 
11 
0 
4  ) 
11 

9 

15 

6 

7 

17 

8 

24 

3 

10 
6 

177 

345 


\'I7 


Equipment  List 


By  l--'T'ac;e 
Equ i pment 

C,;  CC; 

W'v'  Mumber’ 

By  uo  Number 
Eciu  ;i.pmenl.';  W'v 

Numhit 

Indu  Fur  nace 

],  1 760 

Press 

9390 

Rotary  Forge 

1 1 700 

Swage 

1 0277 

Abrasive  Saw 

1.2441 

Lat  hie 

1 1  1 90 

Selas  Furnace 

1 1 770 

Hone 

1 1 640 

Press 

12270 

Hone 

1  1 640 

Lat  he 

1 2 1 1 1 

IRot ary  Forge 

1 1 700 

l....at  he 

12260 

Indu ..  Furnace 

1  1760 

Lat  he 

12177 

Sel as  Furnace 

1  1770 

Hone 

1  1640 

Pit  Furnace 

12006 

Swage 

1 0277 

Lat  hie 

1 2 1 1 1 

Pit  Furnace 

1 200^) 

Lat  he 

1  1  -v-y 

Press 

9390 

Lat  he 

12260 

Lat  ite 

1  1  1 90 

Press 

1  r'T'/'O 

Hone 

1 1 640 

Lat  hie 

1  ‘H9 

Lat  he 

12289 

Abrasive  Saw 

1  ■'!  Id. 

Equipment  List 


By  Process  By  WV  Number 


Equipment 

WO  Number 

Equipment 

WO  Number 

Indu.  Furnace 

11760 

Press 

9390 

Rotary  Forge 

11700 

Swage 

10277 

Abrasive  Saw 

12441 

Lat  he 

11190 

Selas  Furnace 

11770 

Hone 

11640 

Press 

12270 

Hone 

11640 

Lathe 

1211 1 

Rotary  Forge 

11700 

Lat  he 

12260 

Indu.  Furnace 

1  1760 

Lat  he 

12177 

Selas  Furnace 

1  1 770 

Hone 

11640 

Pit  Furnace 

12006 

Swage 

10277 

Lat  he 

1211 1 

Pit  Furnace 

12006 

Lat  he 

12177 

Press 

9390 

Lat  he 

12260 

Lathe 

1 1  190 

Press 

12270 

Hone 

11640 

Lathe 

12289 

Lat  he 

12289 

Abrasive  Saw 

12441 

I-  11(51 
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PERPQRHAKCE  data 


Heat  Exch 

•  Radiator 

EKCINE  POWER 

Cooled 

Cooled 

Electric  KilovAtts 

Ekw 

1515 

1430 

Brake  Horsepower 

Bhp 

2120 

2000 

BMEP 

Psi 

180 

170 

Speed 

Rpm 

900 

900 

rOEL  CONSUHPTIQM 

BSFC 

Btu/Bhp-Hr 

6715 

6715 

Thennal  Efficiency 

% 

37.9 

37.9 

EMISSIONS 

BSNOx 

6/Bhp-Hr 

1.0 

1.0 

BSCO 

C/Bhp-Hr 

1.7 

1.7 

BSTHC 

G/Bhp-Hr 

5.0 

5.0 

BSNMHC 

G/Bhp-Hr 

0.6 

o.$ 

FUEL  TOLERANCE 

. 

Fuel  lUng*.  LHV 

Btu/CuFt 

900-1200 

900-1200 

*  H«chantt  Nxuabet  Range 

50-100 

50-100 

CZmAL 

AC/OC  Vacer  Tenp 

Deg  F 

90 

130 

Jacket  Water  Temp 

Deg  F 

185 

185 

Alr/Fucl  Ratio 

VolAol 

20 

20 

Timing 

Deg  BTDC 

20 

20 

Air  Flow 

Lb/Hr 

2W50 

22750 

Exhaust  Flow 

Acfffl 

13250 

12550 

Stack  Temp 

Deg  F 

800 

800 

generator 

Stability 

ISO  Class 

11 

II 

Response 

ISO  Class 

11 

11 

notts 

1.  Katliic*  «•  k«»»4  CO  SAE  J13A9  ttax^tri  •mhlcnl  condlton»  of  29. *1  In  H«  lUiJ  J7  da(  T.  Vailalloni  In  aUlluda,  taaparstar*  and 
|aa  eopoaltlon  oay  ra^lta  anclna  tatln«  and  fatfomanaa  adjoataaot.  Tor  tkaaa.spaolal  applloationa.  otmauit  your  CatarplUar 
Sy«t«n«  DlstrlbutAta  * 


2.  EI«etrlc4l  rating  bi»#4  on  0.«  pcM#r  factor  and  96.51  $*n«r»toc  •ttlcloncr. 
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ENGINEERING  CONTROLS,  INC. 

July  12,  1991 


Ring  Power  Company 
8050  Phillips  Highway 
Jacksonville,  FL  32216 

Attn:  Mr.  David  Wood 

Subject:  RS  &  H 

Our  Proposal  #7286 


Dear  Dave: 

We  offer  the  following  equipment  for  (4)  6-3516SITA-90  gas  engines 
at  800  KW  and  1200  RPM  or  for  (2)  G-3608SITA-90  gas  engines  at  1515  KW 
and  900  RPM. 


(4)  Caterpillar  G-3516SITA-90  Rated  800  KW  at  1200  RPM 


(4)  Model  ECXSV-4410  Bare  fire  tube  erhaxist  only  waste  heat 

recovery  silencers,  Ai^lE  Code  stamped  for  150  PSI6  to  produce 
125  PSIG  steam  with  full  steam  trim,  insulated. 

Anticipated  recovery  at  ftill  load,  clean  per  engine:  1,025,994 
BTU/HR  or  974  #/HR  of  125  PSIG  steam  with  200  Deg.  F  feed 
water. 

Unit  weight:  7,843# 


(4)  Model  EDVP-14  Pneumatic  internal  exhaust  diversion  valves  with 
pilots. 

Unit  weight:  145# 

(1)  Model  BPB-2  Pneumatic  back  pressure  valve  and  pilot. 

Unit  weight:  110# 

(2)  Caterpillar  G-»3608SITA-90  Rated  1515  KW  at  900  RPM 


(2)  Model  ECXSV-5410  Bare  fire  ttibe  exhaust  only  waste  heat 

recovery  silencers,  ASME  Code  stamped  for  150  PSIG  to  produce 
125  PSIG  steam  with  full  steam  trim,  insulated. 

Anticipated  recovery  at  full  load,  clean  per  engine:  2,393,243 
BTU/HR  or  2,272#/KR  of  125  PSIG  steam  with  200  Deg.  F  feed 


water. 

Unit  weight:  10,316# 


600  SOUTH  HOLMES 
TU.  43-4230 


SAINT  LOUIS,  MISSOURI  63122-6571 

s'-iz 


@002 


314-821-7900 
FAX  314-821-2275 
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Enginecrinc  Controls 


(2)  Hodel  EDVP-20  Pneumatic  inteimal  exhaust  diversion  valves  with 
pilots . 

Unit  weight:  175# 

(1)  Model  BPB-2  Pneumatic  back  pressure  valve  and  pilot. 

Unit  weight:  110# 

Should  an  economiser  be  added  to  either  unit,  performance  would  be 
iaiproved  by  10%. 

The  cost  for  the  economizer  on  the  ECXSV-4410  would  be 
Each  per  tinit. 

The  cost  for  the  economizer  on  the  ECXSV-5410  would  be 
Each  per  unit. 


Delivery  is  14-16  weeks  after  receipt  of  approved  submittal 
package . 


We  trust  this  gives  you  the  information  you  require  for  now. 
Please  feel  free  to  contact  us  if  we  can  be  of  any  further  assistance. 
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ECO  Con st r uc t i on  Cost  Estimate 
Cal cul at i ons 


02/05/92 


ECO  Name:  COGENERATION 

ECO  #:  3 


1991  ECO  "bare"  costs 

Mat  er  i  al  2 , 927 

Labor  $lb8,202 

Sub  total  bar  e  c  ost  s  ^liS4 1 ,  1 59 

f-'ICA  Insurance  C20"/  of  Labor)  it33,£j46 

Sales  Tax  (not  applicable  for  GOQO)  '^0 


Overhead  (15V.) 


Subtotal 


$874, 805 
$131,221 


F^'rof  i 


t 


(107.) 


Bond  (17.) 


Subtotal 


Subtotal 


$  1 , 006 , 026 
$ 1 00 , 603 

$  1  ,  1 06 ,  S'2'3 
$11, 066 


$ 1 , 117, 695 
$111, 770 

I  $ 1 , 229 , 464  ! 

$73, 763 


Sub tot  al 

Desi  gn  ( 67.  o f  Const  r  uc  t  i  on  Cost  ) 
T  o  t  a  1  P  r  o , j  e  c  t  C  o  s  t 


JL  '1^ 

7Bb> 

$1 , 377, 000 


Subtotal 

Con t  i  n g  en  c  y  (1 07. ) 

Subtotal  (Construction  Cost  Input  For  LCCID  *) 
S I OH  (6%  o  f  Con  st  r  uc  t i on  Cost ) 


*  The  SI  OH  costs  (6.07.)  and  Design  costs 
added  in  the  Life  Cycle  C;ost  In  Design 


( 6 . 0  7^ )  a  r  a  Lrt  o  mat  i  c  a  1 1  y 
( L  C  C ID)  a n  a 1 y s i s 
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296  '  Oll^-CoZ- 
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IS 
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ENGINEERING  CONTROLS,  INC. 

August  14,  1991 


Reynolds,  Smith  &  Hill 
4651  Salisbury  Road 
Jacksonville,  FL  32256 

Attn:  Mr.  Paul  Hutchins 


Svibject:  Our  Budget  Proposal  #7319 
Dear  Paul: 


We  offer  the  following  equipment  for  (1)  Solar  T-1500  Gas  Turbine 
rated  1120  KW. 


Model  BCXWTSE-4000-750  2-drum,  natural  circulation,  high  fin 
exhaust  only  waste  heat  recovery  silencer  with  Insulation 
and  full  steam  trim  per  Drawing  B-P-2481,  Rev.  0. 

Unit  Includes  the  following: 

(1)  Economl2er 

( 2 )  Stack 

(3)  Exhaust  Diversion  Valve 

(4)  Exhaust  Diversion  Valve  Silencer 

(5)  Flexible  Connections 

(6)  Duct  and  Platform 

Approximate  size:  7'-0"  wide  x  3'-6"  high  x  28'-0"  long. 
Anticipated  recovery  of  125  PSIG  steam  with  220  Deg.  F 
feed  water:  8,000  #/HR. 

Unit  weight:  25,000#  Budget  Price:  $247,100.00  Each 


FOB  St.  Louis,  MO.  Terms  are  Net  30  Days.  Progress  payments  would 
be  required. 

Delivery  Is  16  weeks  after  receipt  of  approved  submittal  package. 


We  trust  this  gives  you  the  Information  you  require  for  now. 
Please  feel  free  to  contact  us  If  we  can  be  of  amy  further  assistance. 


i- 


SAINT  LOUIS,  MISSOURI  63122-6571 

S'  15 


600  SOUTH  HOLMES 
TLX.  43-4230 


314-821-7900 
FAX  314-821-2275 
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Sull  Parts  Plating  Exhaust  Fans 


Exhaust 
Fan  ID 

hp 

Est. 

CFH 

Supply 
Fan  ID 

hp 

Tanks  Served  (IDs) 

Type  a 

Line  1 

103 

SO 

47,670 

? 

? 

3,7,8,9,11,15,16,21,22,23,24 

PP 

lOE 

10  »» 

7,945 

103 

10 

14 

PP 

107 

10  i» 

7,945 

103 

10 

19 

PP 

104 

40  it 

31,780 

103 

10 

28,29,30 

PP 

lOS 

60 

47,670 

103 

10 

31,32,33 

BL 

Line  2 

101 

25 

19,863 

101 

1.5 

3,5,13,16 

PP 

102 

40 

31,780 

102 

2 

19,20,21,30,31 

PP 

Line  3 

108 

60  at 

47,670 

104 

? 

2,3,4,5,6,7,8,9,10,11,12,13,14  PP 

109 

40  aa 

31,780 

- 

- 

19,20,25,26 

BL 

Line  4 

no 

15  at 

11,918 

- 

- 

4,5 

BL 

111 

40  at 

31,780 

- 

- 

6,7,8,9,11 

BL 

112 

10 

7,945 

- 

10 

BL 

aExhaust  systei 
PP  :  push-pull 
BL  s  bilateral  pull  only 
asEstiaated 


Present  Use(HBtu/yr)  Proposed  Use  (HBtu/yr  Savings  (HBtu/yr) 
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Fan  ID 
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Shifts 
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Tanks 

16  F.O. 

tt  Sas 

Elec 

16  F.O. 

N  6as 

Elec 

16  F.O. 

N  Sas 

Elec 

Line  1 

103 

3 

11 

12,156 

0 

1,003 

8,987 

0 

767 

3,168 

0 

236 

106 

3 

1 

2,026 

0 

167 

1,498 

0 

128 

528 

0 

39 

107 

3 

1 

2,026 

0 

167 

1,498 

0 

128 

528 

0 

39 

104 

3 

3 

8,104 

0 

669 

5,992 

0 

512 

2,112 

0 

157 

105 

3 

3 

12,156 

0 

1,003 

8,987 

0 

767 

3,168 

0 

236 

Line  2 

101 

2 

4 

5,065 

0 

418 

3,745 

0 

201 

1,320 

0 

217 

102 

2 

5 

8,104 

0 

669 

5,992 

0 

321 

2,112 

0 

348 

Line  3 

108 

1 

13 

12,156 

0 

1,003 

8,987 

0 

CM 

3,168 

0 

707 

109 

1 

4 

8,104 

0 

669 

5,992 

0 

197 

2,112 

0 

472 

Line  4 

no 

3 

2 

3,039 

0 

251 

2,247 

0 

192 

792 

0 

59 

111 

3 

5 

8,104 

0 

669 

5,992 

0 

512 

2,112 

0 

157 

112 

3 

1 

2,026 

0 

167 

1,498 

0 

128 

528 

0 

39 

Totals 
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0  4,148 
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0 
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LOW  PRESSURE  DIFFERERTIAL 
fffANSDUCERS 

I  PX150/154  Series  0-1"  to  0-25" 


MADE  IN 

E!^ 


Weatherproof  NEI\/IA-4 
Enclosure  or  Electrical 
Conduit  Enclosure 

Zero  and  Span  Controls 
Are  Provided  For  Easy 
Field  Adjustment 


From 


*305 


PX150 


SPECIFICATIONS 

Excitation:  24  Vdc  (18  to  30  Vdc) 

Output:  4  to  20  mA,  2  wire  system 
Maximum  Loop  Resistance:  400  ohms 
@  18  Vdc,  700  ohms  @  24  Vdc, 

1000  ohms  @  30  Vdc 

Accuracy:  (linearity  &  hysteresis)  PX154 

0.1%  FS;  PX150  2.0%  FS 

Zero  and  Span  Adjustments:  ±10% 

Compensated  Temperature  Range:  32 

to122®F  (0  to  50®C) 

Zero  and  Span  Thermal  Effects:  PX154 
(.311/FS  range)  %  FS/°F;  PX150  (3.9/FS 
range)  %  FS/°F 

Proof  Pressure:  PX150  3  PSI; 

PX154  15  PSI 

Burst  Pressure:  PX150  5  PSI; 

PX154  20  PSI 

Gages:  Solid  state  piezoresistive 
Cover  Material:  PX150  PVC-1"  electrical 
access  enclosure;  PX154  NEMA-4 
gasketed  steel  enclosure  with  enamel 
finish 

Pressure  Port:  PX150  0.187"  diameter 
tube  fitting  ports;  PX154  Ve"  NPT  female 
Electrical  Connection:  Internal  screw 
terminations 


Media  Compatibility 
PX150 

Low:  Dry  gases  only 
High:  Liquids  or  gases,  except  highly 
ionic  solutions  (acids,  lye,  etc.) 


PX154 

P1  P2:  Non-corrosive,  non-aqueous 
liquids  or  gases 


PX154 


LOW 

Vi" 


o  1 


KNOCK-OUT  FOR 
i/i"  CONDUIT 


HIGH 
Vi"  NPTF 


- - A - - 


MSm 

RANGE 
Inches  of  HjO 

MODEL 

PRICE 

COMPATIBLE  METER 

NEMA-4  Enclosure  Models 

Otol" 

PX154-001DI 

$305 

DP100R8,  DP2000P9,  TX81  1 

W  0  to  3" 

PX154-003DI 

305 

DP100R8,  DP2000P9,  TX81  | 

m  0  to  5" 

PX154-005DI 

305 

DP100R8,  DP2000P9,  TX81  4 

W  OtolO" 

PX154-010DI 

305 

DP100R8,  DP2000P9,  TX81  4 

Oto  25" 

PX154-025DI 

305 

DP100R8,  DP2000P8,  TX81 

Conduit  Enclosure  Models 

0to1" 

PX150-001DI 

315 

DP100R8,  DP2000P9,  TX81 

0  to  3" 

PX150-003DI 

315 

DP100R8,  DP2000P9,  TX81 

0  to  5" 

PX150-005DI 

315 

DP100R8,  DP2000P9,  TX81 

Oto  10" 

PX150-010DI 

315 

DP100R8,  DP2000P9,  TX81 

0  to  25" 

PX150-025DI 

315 

DP100R8,  DP2000P8,  TX81 

-< 

’V 

m 

"D 

mo 

(OC 

(/>3J 

C3 

33m 

mz 

hh 

33rr 

>o 

zo 

wo 

HC 

HH 

m"0 
33  c: 
COH 

B 


B-60 


\o 


CN2001  (*) 


CN2002  (*) 


CN2001A(*) 


CN2002A(*) 


1ASSR 

PID 


1  A  SSR,  ON/OFF 


1ASSR.  ON/OFF 


HKim  j 

•Not  Available  with  Options  D2-D6  or 
Model  CN2000A. 

5Vdc 

X5V 

$50 

5  V  dc  @  40  mA 

10  Vdc 

X10V 

50 

10Vdc@  100  mA 

COMMUNICATION  OPTIONS 


•Insert  input  code.  Price  includes  range  premiums. 


INPUT  TYPES 


4-20  mA 
0-100  mV  dc 
0-5  V  dc 
0-10  Vdc 


Current 

Voltage 

Voltage 

Voltage 


OUTPUT  OPTIONS 


Units  factory  scaled  for  0-100%  display. 

Zero  and  span  field  selectable.  Max.  display 
is  3200  counts. 


4-20  mA,  output  1,  reverse 
4-20 m A,  output  2,  direct 
0-5  Vdc,  output  1,  reverse 
0-5  Vdc,  output  2,  direct 


J 

D1 

$  50 

remote  analog  setpoint 
(n/a  with  2000A) 

D2 

195 

non-isolated  RS-232C 

D3 

195 

isolated  RS-232C 

D4 

195 

non-isolated  RS-422 

D5 

195 

isolated  RS-422 

D6 

195 

isolated  20  mA  loop 

D7 

50 

remote  start/stop 
(N/A  with  2000A)  _ 

Also  Available  Auto/Manual  Output  Control.  To  Order,  Add  Suffix  AM  to  Model  No.,  and 
Add  $50  to  Price. 

D-59  i'^lf 


PROTECT  WAYS  AGAINST  CHIPS  AND  COOLANTS 


GORTiTE  SHADE  ROLLERS  AND  COVERS  ARE 
AVAILABLE  FOR  ALL  APPLICATIONS  THAT  RE¬ 
QUIRE  PROTECTION  FROM  CHIPS,  ABRASIVES, 
OIL  AND  COOLANTS  WITHOUT  THE  SEAL  OF  A 
BELLOWS  COVER.  VARIOUS  DIAMETER  SPRING 
LOADED  METAL  ROLLERS  ARE  AVAILABLE  WITH 
COVER  MATERIALS  TO  SUIT  THE  SIZE  AND 
SEVERITY  OF  THE  APPLICATION. 


-  DESCRIPTION  OF  COVER  MATERIALS 


COVER  MATERIALS 
^  18NN 

33NN 


*  DESCRIPTION 

.018  GAUGE  NEOPRENE  COATED  NYLON  -  FOR  LIGHT  DUTY  PROTECTION  AGAINST  COOL¬ 
ANTS  AND  CHIPS 

.033  GAUGE  NEOPRENE  COATED  NYLON  -  FOR  MODERATE  DUTY  PROTECTION  AGAINST 
COOLANTS  AND  CHIPS 


60HN  .060  GAUGE  HYPALON  COATED  NYLON  -  HEAVY  DUTY  PROTECTION  AGAINST  ABRASION, 

COOLANT,  AND  CHIPS  INCLUDING  MODERATE  HOT  CHIP  LOADS 


STANDARD  DUTY 
STEELFLEX 


CONTINUOUS  STAINLESS  STEEL  TOP  SURFACE  WITH  SUPPORTING  ALUMINUM  RIBS.  FOR 
HEAVY  DUTY  PROTECTION  AGAINST  LARGE  CHIP  LOADS,  COOLANT,  HOT  CHIPS,  ETC. 


‘SPECIAL  MATERIALS  AVAILABLE  UPON  REQUEST. 


MAX.  INCHESARAVEL 

DIA 

20  40  60  80  100  120  140  \60 


STANDARD  DUTY  STEELFLEX  ON  SPRING  LOADED  ROLLER 


ROLLER  DIMENSIONS  AND  COVER  MATERIALS 


ROLLER 

DIAMETER 

TIP  TO 

TIP 

CENTERLINE 

OF  MTG .  HOLES 

COVER  MATERIALS  AVAILABLE 

ON  VARIOUS  ROLLER  DIAMETERS 

A 

F 

G 

18NN 

33NN 

STD.  DUTY 
STEELFLEX 

1-1/2" 

C+  1-1/8" 

C+  1/8" 

X 

2"  HD 

C  + 1-5/16" 

C  +  5/16" 

X 

X 

X 

3"  HD 

C  +  1-1/2" 

C-11/4",  0  +  1/2" 

X 

X 

X  X 

DIMENSIONS  OF  ROLLER  MOUNTING  BRACKETS 


HOW  TO  ORDER 


TO  ORDER  OR  FOR  QUOTATION,  PLEASE  SPECIFY  THE  FOLLOWING  DIMENSIONS  AND  INFORMATION. 


A  ROLLER  DIAMETER _ 

B  COVER  WIDTH _ 

(WAY  WIDTH  +2"  RECOMMENDED) 

C  ROLLER  WIDTH _ I _ 

(COVER  + 1/2"  RECOMMENDED) 

D  MAX.  OPEN  LENGTH  OF  COVER _ 

(FOR _ MACHINE  TRAVEL) 

MAX.  MACHINE  TRAVEL  SPEED _ IN  ./MIN. 

COVER  MATERIAL  PREFERRED 

_ 18NN _ 33NN _ 60HN 

_ STANDARD  DUTY  STEELFLEX _ OTHER 

_ ^WITH _ WITHOUT  MOUNTING  BRACKETS 


DATE _ FOR  QUOTATION  ONLY _ 

QUANTITY  REQUIRED _ 

DATE  REQUIRED  _ 

ORDER  NUMBER _ _ 

COMPANY  NAME _ 

ADDRESS _ _ 

CITY _ STATE _ ZIP _ 

ATTENTION _ 

PLEASE  BE  SURE  YOU  HAVE  FILLED  IN  AS  MUCH  OF 

THE  REQUESTED  INFORMATION  AS  IS  AVAILABLE. 


’/4  Dl 

HOL 


A  and  A  Manufacturing  Company  2300  so.coihounRd., now  B«riin,wit.53isi»phona4i4-786-isoo 


COPYRIGHT  A  4  A  MFG.  CO.  REV.  1/88 


BULLETIN  SR- 100 


CONSTRUCTION 

STBELFLEX  motor-driven  tank  covers  are  de¬ 
signed  to  provide  a  complete  system  for  covering 
all  types  of  tanks.  Steelflex  covers  are  made  of 
continuous  stainless  steel  surface  reinforced 
with  aluminum,  steel  or  stainless  steel  support 
ribs  which  allow  personnel  to  walk  on  the  cover. 
The  support  ribs  are  bonded  to  top  for  strong, 
durable  construction.  Stainless  steel  or  aluminum 
guide  channels  can  be  provided  for  the  sides  of 
the  tank  to  contain  the  coyer.  Tank  covers  can 
be  furnished  stainless  steel  side  on  top  or  bottom. 
Any  tank  width  or  length  can  be  accommodated. 


TAKE-UP  MECHANISM 


Steelflex  T ank  Covers  are  supplied  with  electric 
motor  drive  and  take-up  mechanism  with  electri¬ 
cal  control  for  forward,  reverse  and  stop. 


GOKTiTE 


A  and  A  Manufacturing  Co.  Inc. 

2300  South  Calhoun  Road 

New  Berlin,  Wl  53151  Phone  414-786-1500 


aaimTM 


MOTOR-DRIVEN 

TANK  COVERS  DATA  SHEET 


HOW  TO  ORDER 

TO  ORDER  OR  FOR  QUOTATION,  PLEASE  SPECIFY  THE  FOLLOWING  DIMENSIONS  AND 
INFORMATION. 


A.  OVERALL  TANK  WIDTH  _ 

B.  INSIDE  TANK  WIDTH _ 

C.  OVERALLTANK  LENGTH  (INSIDE) _ 

D.  COVER  WIDTH _ 

E.  TANK  HEIGHT  ABOVE  FLOOR _ 

SUBSTANCE  BEING  COVERED _ 

TAKE-UP  &  DRIVE  MOTOR  LOCATION 

RIGHT  SIDE _ LEFT  SIDE _ 

MOTOR  STARTER  VOLTAGE  REQUIRED 

^  _ VOLT _ PHASE 


DATE _ FOR  QUOTATION  ONLY. 

QUANTITY  REQUIRED _ 

DATE  REQUIRED _ 

ORDER  NUMBER _ 

COMPANY  NAME _ 

ADDRESS _ 

CITY _ 

STATE _ Zl  P 

ATTENTION _ 

TELEPHONE _ 


aotmrw 


A  and  A  Manufacturing  Co.  Inc. 

2300  South  Calhoun  Road 
New  Berlin,  Wl  53151  Phone  414-786-1500 

,  CopyrightAiAMfg.  Co.  1980  Bulletin  STC-100 


PLEASE  BE  SURE  YOU  HAVE  FILLED  IN  AS 
MUCH  OFTHE  REQUESTED  INFORMATION 
AS  IS  AVAILABLE. 
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Scheduled  Process  Equipment  08/09/91 

Filename:  EQUIP 


Equipment 

Equipment  Description 

Tocco 

Forge 

Selas 

Wellman 

Swage 

O.Furn 

Number  of  Machines 

5 

1 

1 

2 

3 

2 

Operating  Machines 

1 

1 

1 

1 

1 

1 

Parts  per  Day 

5 

5 

5 

5 

5 

5 

Hours  per  Part 

1  .5 

0.3 

13.1 

8.0 

0.5 

12.0 

Hours  per  Day 

7.5 

1  .3 

24.0 

8.0 

2.5 

12.0 

HP/Machine 

0.0 

2961  .0 

246.0 

0.0 

407.5 

3.5 

Total  Horsepower 

0.0 

2961  .0 

246.0 

0.0 

407.5 

3.5 

Motor  KW 

0.0 

1631  .6 

135.6 

0.0 

224.8 

1  .9 

Heating  KW 

1250 

0 

500 

1000 

2 

469 

Total  KW 

1250 

1632 

636 

1000 

227 

471 

Assumpt ions: 


1.  Motors  are  operating  at  65% 

2.  Average  motor  efficiency  is 

3.  Selas  furnace  electric  heat 


of  full  load 
88% 

is  500  KW 


08/09/91 


Watervliet  Operat ion' Schedul ing  For  Demand  Reduction 
Filename:  OPSCFIED 


Daily  Demand  ( KW )  Load  -  Not  Scheduled 


T  ime 

Selas  0. 

Furn 

Tocco 

Forge 

Swage 

Ulel  Iman 

Total 

0 

636 

471 

1107 

636 

471 

1107 

636 

471 

1107 

636 

471 

1107 

2 

636 

202 

838 

636 

202 

838 

636 

202 

838 

636 

202 

838 

4 

636 

202 

838 

636 

202 

838 

636 

202 

838 

636 

202 

838 

6 

636 

202 

838 

636 

202 

1000 

1838 

636 

202 

1000 

1838 

636 

202 

1250 

500 

2588 

8 

636 

202 

625 

500 

1963 

636 

202 

625 

227 

500 

2190 

636 

202 

1250 

1650 

500 

4238 

636 

202 

625 

227 

500 

2190 

10 

636 

202 

625 

500 

1963 

636 

202 

1250 

1650 

227 

500 

636 

625 

500 

1761 

636. 

625 

227 

500 

1988 

12 

636 

1250 

1650 

500 

4036 

636 

625 

227 

500 

1988 

636 

625 

500 

1761 

636 

1250 

1650 

500 

4036 

14 

636 

625 

500 

1761 

636 

625 

1261 

636 

1650 

2286 

636 

636 

16 

636 

636 

636 

636 

636 

636 

636 

636 

18 

636 

636 

636 

636 

636 

636 

636 

636 

20 

636 

636 

636 

636 

636 

636 

636 

636 

22 

636 

636 

636 

636 

636 

471 

1107 

636 

471 

1107 

Maxi  mums 

636 

471 

1250 

1650 

227 

1000 

4465 

Watervliet  Operation  Scheduling  For  Demand  Reduction  08/09/91 

Filename:  OPSCHED 

Daily  Demand  (KW)  Load  -  Scheduled 


T  ime 

Selas  0. 

Furn 

Tocco 

Forge 

Swage 

Wellman 

Total 

0 

636 

202 

500 

1338 

636 

202 

500 

1338 

636 

202 

838 

636 

202 

838 

2 

636 

202 

838 

636 

202 

838 

636 

202 

838 

636 

202 

838 

4 

636 

202 

838 

636 

202 

838 

636 

202 

838 

636 

202 

838 

6 

636 

636 

636 

1250 

1886 

636 

625 

227 

1488 

636 

625 

1261 

8 

636 

• 

1650 

2286 

636 

1250 

1886 

636 

625 

227 

1488 

636 

625 

1261 

10 

636 

1650 

2286 

636 

1250 

1886 

636 

625 

227 

1488 

636 

625 

1261 

12 

636 

1650 

^_J286.> 

636 

1250 

1^. 

636 

625 

227 

1488 

636 

625 

1261 

14 

636 

1650 

2286 

636 

1250 

1886 

636 

625 

227 

1488 

636 

625 

1261 

16 

636 

1650 

2286 

636 

636 

636 

1000 

1636 

636 

1000 

1636 

18 

636 

471 

500 

1607 

636 

471 

500 

1607 

636 

471 

500 

1607 

636 

471 

500 

1607 

20 

636 

471 

500 

1607 

636 

471 

500 

1607 

636 

202 

500 

1338 

636 

202 

500 

1338 

22 

636 

202 

500 

1338 

636 

202 

500 

1338 

636 

202 

500 

1338 

636 

202 

500 

1338 

Maximums 

636 

471 

1250 

1650 

227 

1000 

2286 

Watervliet  Electric  Demand  Data 
Filename:  KWDATA 


Billed 

Billed 

Demand 

Mont  h 

Year 

KW 

Amount 

Charge 

6 

1990 

10818.7 

$53,270.03 

$4  .92 

7 

1990 

1 1205.0 

$55 ,172 .13 

$4  .92 

8 

1990 

1 101 1  .9 

$54 ,942 .35 

$4  .99 

9 

1990 

1 1205.0 

$55  ,905 .80 

$4  .99 

10 

1990 

11591 .4 

$57 ,833.69 

$4  .99 

11 

1990 

10818.7 

$53,978.41 

$4  .99 

12 

1990 

11591  .4 

$57 ,833 .69 

$4  .99 

1 

1991 

10239 . 1 

$56 ,079 .04 

$5  .48 

2 

1991 

10432.3 

$57  ,736.85 

$5 . 53 

3 

1991 

10142.5 

$56 ,132.97 

$5.53 

4 

1991 

10915.3 

$60,409 .98 

$5  .53 

5 

1991  • 

1  1  108.4 

$61  ,478.68 

$5 . 53 

Maximum 

1 1591  .4 

$61  ,478  .68 

$5.53 

Average 

10923.3 

$56,731 .14 

$5  .20 

Total 

$680  ,773.62 

-T-y 


Watervliet  Demand  And  Power  Factor  Data 
Filename:  ELECDATA 


6/13/90 


Hour 

Metered 

KUI 

Demand 

KW 

Metered  Reactive 
KOAR  KOAR 

KOA 

PF 

0 

191 

5500.8 

135 

4665.6 

7212.9 

0  .763 

192 

5529.6 

139 

4803  .8 

7324  .8 

0  .755 

194 

5587.2 

141 

4873.0 

7413  .7 

0.754 

192 

5529  .6 

142 

4907.5 

7393.3 

0.748 

1 

193 

5558.4 

141 

4873.0 

7392.0 

0.752 

194 

5587  .2 

141 

4873.0 

7413.7 

0.754 

195 

5616.0 

146 

5045.8 

7549.8 

0.744 

194 

5587  .2 

144 

4976.6 

7482.2 

0.747 

2 

192 

5529.6 

142 

4907.5 

7393  .3 

0.748 

193 

5558  .4 

143 

4942 . 1 

7437.7 

0.747 

192 

5529.6 

144 

4976.6 

7439.3 

0.743 

198 

5702.4 

146  . 

5045  .8 

7614.3 

0  .749 

3 

195 

5616.0 

145 

501 1  .2 

7526.7 

0 . 7.46 

195 

5616.0 

144 

4976.6 

7503  .8 

0.748 

193 

5558.4 

143 

4942 . 1 

7437.7 

0.747 

189 

5443  .2 

139 

4803  .8 

7259  .8 

0.750 

4 

186 

5356.8 

137 

4734.7 

7149  .3 

0.749 

184 

5299.2 

136 

4700  .2 

7083.3 

0  .748 

184 

5299  .2 

135 

4665  .6 

7060  .4 

0.751 

186 

5356  .8 

137 

4734  .7 

7149.3 

0.749 

5 

188 

5414.4 

140 

4838.4 

7261  .3 

0 .746 

188 

5414.4 

139 

4803.8 

7238.3 

0 .748 

188 

5414.4 

137 

4734.7 

7192  .6 

0.753 

194 

5587 .2 

139 

4803.8 

7368  .4 

0  .758 

6 

196 

5644  .8 

138 

4769.3 

7389  .8 

0.764 

196 

5644  .8 

138 

4769  .3 

7389  .8 

0.764 

198 

5702.4 

136 

4700  .2 

7389.8 

0.772 

204 

5875.2 

133 

4596.5 

7459  .6 

0  .788 

7 

21  1 

6076.8 

132 

4561  .9 

7598.6 

0.800 

243 

6998.4 

132 

4561  .9 

8354  .0 

0.838 

275 

7920.0 

154 

5322.2 

9542.2 

0.830 

304 

8755.2 

176 

6082  .6 

10660.7 

0  .821 

8 

315 

9072  .0 

184 

6359  .0 

1  1078.7 

0.819 

313 

9014  .4 

187 

6462  .7 

11091  .7 

0.813 

312 

8985.6 

181 

6255.4 

10948.5 

0.821 

310 

8928 .0 

186 

6428  .2 

1 1001  .4 

0.812 

9 

308 

8870.4 

185 

6393.6 

10934.4 

0.811 

306 

8812  .8 

189 

6531 .8 

10969  .5 

0  .803 

311 

8956.8 

199 

6877.4 

1 1 292 . 6 

0.793 

322 

9273.6 

210 

7257 .6 

11775  .9 

0 . 788 

10 

320 

9216.0 

207 

7153.9 

11666.8 

0.790 

337 

9705  .6 

214 

7395  .8 

12202  .3 

0  .795 

327 

9417.6 

213 

7361  .3 

1 1953.2 

0.788 

318 

9158.4 

21 1 

7292  .2 

11706  .9 

0 . 782 

11 

319 

9187  .2 

212 

7326  .7 

11751.0 

0 . 782 

319 

9187.2 

202 

6981 . 1 

11538.7 

0.796 

305 

8784.0 

192 

6635  .5 

1 1008.6 

0.798 

293 

8438 .4 

191 

6601  .0 

10713  .5 

0.788 

12 

298 

8582.4 

202^ - ^ 

6981 . 1 

1 1063.2 

0 .776 

319 

9187  .2 

218 

7534 . 1 

11881  .4 

0.773 

332 

9561  .6 

•  219 

7568.6 

12194.6 

0.784 

328 

9446.4 

218 

7534 . 1 

12082.9 

0.782 

13 

317 

9129.6 

213 

7361 .3 

11727.7 

0.778 

325 

9360.0 

212 

7326.7 

11886  .6 

0.787 

319 

9187.2 

213 

7361  .3 

11772.6 

0.780 

335 

9648 .0 

221 

7637 .8 

12305 .3 

0.784 

14 

324 

9331  .2 

217 

7499  .5 

1  1971  .4 

0.779 

318 

9158.4 

220 

7603  .2 

11903 . 1 

0 .769 

292 

8409.6 

203 

7015.7 

10951  .8 

0.768 

275 

7920 .0 

186 

6428  .2 

10200.4 

0.776 

15 

270 

7776.0 

182 

6289  .9 

10001 .5 

0.777 

268 

7718.4 

179 

6186  .2 

9891  .6 

0 . 780 

258 

7430.4 

165 

5702.4 

9366.3 

0.793 

241 

6940  .8 

155 

5356 .8 

8767  .6 

0.792 

16 

233 

6710.4 

155 

5356  .8 

8586.3 

0  .  782 

238 

6854  .4 

167 

5771  .5 

8960.6 

0.765 

237 

6825.6 

171 

5909  .8 

9028.5 

0.756 

237 

6825.6 

172 

5944  .3 

9051  .2 

0.754 

17 

234 

6739.2 

170 

5875.2 

8940.6 

0.754 

238 

6854.4 

174 

6013  .4 

9118.3 

0 . 752 

238 

6854  .4 

173 

5978  .9 

9095.6 

0.754 

235 

6768  .0 

170 

5875  .2 

8962  .4 

0.755 

18 

240 

6912.0 

169 

5840.6 

9049.2 

0.764 

242 

6969 .6 

169 

5840 .6 

9093  .3 

0.766 

256 

7372.8 

177 

6117.1 

9580.0 

0.770 

234 

6739.2 

164 

5667 .8 

8805.7 

0.765 

19 

244 

7027.2 

170 

5875  .2 

9159.7 

0.767 

228 

6566.4 

158 

5460.5 

8540.2 

0 . 769 

222 

6393  .6 

153 

5287.7 

8296  .8 

0.771 

218 

6278.4 

153 

5287 .7 

8208.4 

0  .765 

20 

219 

6307.2 

152 

5253 . 1 

8208.3 

0.768 

214 

6163.2 

150 

5184 .0 

8053.5 

0.765 

221 

6364  .8 

157 

5425  .9 

8363.7 

0.761 

222 

6393.6 

160 

5529  .6 

8453 . 1 

0 . 756 

21 

224 

6451  .2 

161 

5564  .2 

8519.3 

0.757 

219 

6307.2 

161 

5564  .2 

8410.7 

0 . 750 

221 

6364.8 

161 

5564  .2 

8454  .0 

0.753 

220 

6336 . 0 

162 

5598.7 

8455  .2 

0 . 749 

22 

215 

6192.0 

160 

5529  .6 

8301  .6 

0.746 

218 

6278.4 

160 

5529  .6 

8366  .3 

0.750 

213 

6134.4 

157 

5425.9 

8189.7 

0.749 

211 

6076  .8 

154 

5322 .2 

8078  .0 

0 . 752 

23 

209 

6019.2 

153 

5287  .7 

8011  .9 

0.751 

204 

5875.2 

151 

5218  .6 

7858  .2 

0.748 

204 

5875.2 

147 

5080  .3 

7767 . 1 

0.756 

200 

5760 .0 

146 

5045  .8 

7657  .5 

0.752 

Watervliet  Demand  And  Power  Factor  Data 
Filename:  ELECDATA 


6/14/90 


Hour 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 


tered 

Demand 

KW 

KU) 

201 

5788.8 

198 

5702.4 

197 

5673.6 

200 

5760  .0 

199 

5731  .2 

200 

5760.0 

200 

5760.0 

203 

5846  .4 

200 

5760  .0 

195 

5616.0 

195 

5616.0 

194 

5587  .2 

191 

5500.8 

195 

5616.0 

193 

5558.4 

195 

5616.0 

188 

5414.4 

185 

5328.0 

187 

5385.6 

189 

5443  .2 

189 

5443.2 

190 

5472.0 

196 

5644  .8 

199 

5731  .2 

206 

5932.8 

227 

6537.6 

233 

6710.4 

235 

6768.0 

265 

7632  .0 

275 

7920.0 

294 

8467.2 

309 

8899.2 

322 

9273.6 

313 

9014.4 

335 

9648.0 

327 

9417  .6 

316 

9100.8 

318 

9158.4 

304 

8755.2 

325 

9360.0 

339 

9763.2 

336 

9676  .8 

347 

9993.6 

364 

10483  .2 

375 

10800.0 

328 

9446.4 

305 

8784.0 

310 

8928.0 

317 

9129.6 

320 

9216.0 

Metered  Reactive 
KOAR  KOAR 

147  5080.3 

145  5011.2 

144  4976.6 

149  5149.4 

151  5218.6 

152  5253.1 

154  5322.2 

158  5460.5 

153  5287.7 

151  5218.6 

152  5253.1 

152  5253.1 

151  5218.6 

154  5322.2 

152  5253.1 

151  5218.6 

148  5114.9 

144  4976.6 

144  4976.6 

147  5080.3 

147  5080.3 

149  5149.4 

150  5184.0 

148  5114.9 

150  5184.0 

150  5184.0 

147  5080.3 

152  5253.1 

154  5322.2 

154  5322.2 

164  5667.8 

183  6324.5 

207  7153.9 

214  7395.8 

217  7499.5 

216  7465.0 

216  7465.0 

216  7465.0 

211  7292.2 

221  7637.8 

223  7706.9 

223  7706.9 

233  8052.5 

238  8225.3 

232  8017.9 

210  7257.6 

198  6842.9 

200  6912.0 

215  7430.4 

221  7637.8 


KOA  PF 


7701  .9 

0.752 

7591  .4 

0.751 

7547.0 

0.752 

7726.2 

0.746 

7751 .1 

0.739 

7795.7 

0 . 739 

7842.4 

0.734 

7999.8 

0.731 

7819.0 

0.737 

7666  .3 

0 . 733 

7689.9 

0.730 

7668  .9 

0 . 729 

7582.4 

0.725 

7737.3 

0.726 

7647.9 

0.727 

7666.3 

0.733 

7448.3 

0 . 727 

7290.7 

0.731 

7332.9 

0 . 734 

7445.7 

0.731 

7445.7 

0.731 

7514.0 

0.728 

7664  .0 

0.737 

7681  .7 

0.746 

7878.6 

0.753 

8343.5 

0.784 

8416.6 

0.797 

8567.4 

0 . 790 

9304  .5 

0.820 

9542  .2 

0.830 

10189 . 1 

0.831 

10917.6 

0.815 

11712.3 

0.792 

1  1660 . 1 

0 . 773 

12219.9 

0.790 

12017.4 

0 . 784 

11770.7 

0.773 

1  1815.3 

0.775 

11394  .3 

0.768 

12080  .8 

0 . 775 

12438.5 

0.785 

12370.8 

0 . 782 

12834 . 1 

0.779 

13324  .9 

0.787 

13450.9 

0.803 

11912.5 

0 . 793 

1 1 134  .8 

0.789 

1 1290  .9 

0.791 

11771  .2 

0 . 776 

1  1969  .5 

0.770 

12 


337 

9705.6 

220 

7603.2 

12329 . 1 

0.787  • 

334 

9619  .2 

222 

7672.3 

12304  .2 

0  .  782 

13 

328 

9446.4 

219 

7568.6 

12104.5 

0.780 

300 

8640 .0 

208 

7188.5 

11239.4 

0.769 

31  1 

8956.8 

209 

7223 .0 

11506.4 

0.778 

317 

9129.6 

217 

7499  .5 

11814.9 

0 . 773 

14 

315 

9072.0 

216 

7465.0 

11748.5 

0.772 

297 

8553.6 

211 

7292  .2 

11240 . 1 

0.761 

302 

8697.6 

207 

7153.9 

1  1261  .7 

0.772 

280 

8064  .0 

185 

6393  .6 

10291 . 1 

0 . 784 

15 

271 

7804.8 

179 

6186  .2 

9959 . 1 

0.784 

265 

7632  .0 

175 

6048  .0 

9737  .9 

0 . 784 

251 

7228.8 

161 

5564  .2 

9122  .2 

0.792 

238 

6854 .4 

149 

5149  .4 

8573.2 

0 . 800 

16 

228 

6566.4 

152 

5253 . 1 

8409.1 

0.781 

233 

6710.4 

159 

5495  .0 

8673  .2 

0  .774 

230 

6624  .0 

160 

5529  .6 

8628.7 

0.768 

227 

6537  .6 

159 

5495  .0 

8540.2 

0 . 766 

17 

239 

6883 .2 

168 

5806 . 1 

9004.9 

0.764 

230 

6624 .0 

168 

5806 . 1 

8808  .4 

0.752 

249 

7171  .2 

176 

6082  .6 

9403.4 

0.763 

233 

,6710.4 

165 

5702  .4 

8806 . 1 

0.762 

18 

222 

6393.6 

160 

5529.6 

8453.1 

0.756 

222 

6393  .6 

160 

5529  .6 

8453 . 1 

0.756 

219 

6307 .2 

159 

5495  .0 

8365.2 

0.754 

220 

6336 .0 

160 

5529  .6 

8409  .6 

0.753 

19 

219 

6307 .2 

156 

5391  .4 

8297  .4 

0 . 760 

214 

6163.2 

155 

5356  .8 

8165  .8 

0.755 

214 

6163.2 

146 

5045.8 

7965.2 

0.774 

215 

6192.0 

144 

4976  .6 

7944  .0 

0.779 

20 

21  1 

6076.8 

140 

4838  .4 

7767.7 

0.782 

21  1 

6076  .8 

142 

4907  .5 

7811  .0 

0.778 

214 

6163.2 

142 

4907 .5 

7878.4 

0.782 

215 

6192.0 

147 

5080  .3 

8009  .4 

0.773 

21 

215 

6192.0 

148 

5114.9 

8031  .4 

0.771 

216 

6220.8 

150 

5184.0 

8097.7 

0.768 

217 

6249.6 

153 

5287.7 

8186  .4 

0.763 

215 

6192  .0 

153 

5287  .7 

8142.5 

0.760 

22 

213 

6134.4 

151 

5218.6 

8053.8 

0 . 762 

214 

6163.2 

153 

5287 .7 

8120  .6 

0 . 759 

213 

6134.4 

153 

5287  .7 

8098.8 

0 . 757 

206 

5932.8 

148 

51  14  .9 

7833  .3 

0.757 

23 

204 

5875.2  ■ 

145 

501 1  .2 

7722 . 1 

0.761 

200 

5760  .0 

142 

4907  .5 

7567 . 1 

0 . 76 1 

200 

5760.0 

137 

4734  .7 

7456.2 

0.773 

197 

5673.6 

134 

4631  .0 

7323.7 

0.775 
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ECO  Construction  Cost  Estimate 
Cal cul at i ons 


O  j::!  /  Ub  /  9!^ 


ECO  Name;  PLATING  AREA  STEAM  CONDENSATE  RETURN 


ECO  #:  6 


1991  ECO  "bare"  costs  (from  cost  estimate?  sheet) 

Material 

Labor 


$6 , 370 
$4 , 040 


PICA  In SLir an c e 
Sales  Tax  (not 

Over  head  < 1 5% ) 

Profit  (107.) 

Bond  (17.) 


Subtotal  bare  costs 
(20%  of  Labor) 
ap p 1 i c able  f or  GOGO ) 

Subtotal 


Subtotal 


Subtotal 


Subtotal 

Con  ting  en  c  y  (1 07. ) 

Subtotal  (Construction  Cost  Input  For  LCCID  *') 
SI  OH  (67.  of  Construction  Cost) 

Subtotal 

Des i  gn  ( 67.  o  f  Con st  r  uc  t  i  on  Cost ) 


Total  Project  Cost 


^10,410 
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$0 
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$1 , 683 

$12, 90 1 
$1 , 290 

$14, 191 
$142 

$  1  4  ,  O 
$1 , 433 

I  $15,766  I 

$946 


$16,71 2 
$946 

$17,658 
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flUG-08-’91  THU  14:07* ID: OMEGA  ENG.  -ENG. 


TEL  NO: 203-359-7990 


«642  P01 


*625 

Compact  NGMA-4X 
Polycarbonate  Enclosure 
✓  Two  independently  Adjustable 
Alarm  Contacts  with  Adjustable 
Deadband 

Choice  of  4>20  mA  dc  or 
RS232C  Output 
Auto  Calibration,  Dual  Point  or 
“Grab  Sample” 

1^  10  Self  Diagnostic  Functions 
Direct  or  Reverse  Analog 
Output  with  Span  From  0.1  to 
20  pH  Units 
CSA  Approved 


The  OMEGA  PHCN-28 
microprocessor  pH  controller  features 
auto  buffering,  solution  temperature 
compensation,  self-diagnostics  and 
communication  capabilities. 

Designed  with  the  end-user  in  mind, 
this  controller  is  user  friendly  and 
easy  to  operate.  Four  tactile 
membrane  keypads  allow  for  the 
selection  and  input  of  set-up 
parameter^  input  of  calibration  data 
and  alarm  setpoint  adjustments.  The 
two  5  A,  230  vac  rela^  can  be 
—configured  as  high/low,  high/high  or 
■  low/l(^. 

The  PHCN-28  is  offered  with  a  choice 
.of  an  isolated  4-20  or  0-20  mA  dc 
output  (field  selectable)  or  an 
RS232C  Interface  with  a  non-isolated 
0-5  V  analog  output.  The  analog 
output  is  flexible  enough  to  be  used 
as  either  a  proportions  control  output 
or  recorder  output.  The 
self-diagnostics  of  the  PHCN-28  can 
alert  the  user  to  such  conditions  as 
Internal  circuitry  malfunction,  pH  out 
of  range,  pH  slope  out  of  normal 
range,  ATC  short  or  open,  or  electrode 
failure  to  stabilize  in  buffer. 


MADE  IN  — 

warranty 


OMEGA  ENGINEERING,  INC. 

One  Ofn§ga  Drive,  Pox  4047,  Sumtord.  CT  06907 
Ibln  998404  Cable  OM^QA  EASVL INK:  62968934 

1-800-82-66342 
•  1-800-TC  OMEGA 

In  CT  Dial  (203)  3S9-1660 

24  Hour  MX;  (2I»)  339.7700 

ecoF^rRiGKT  ma  omeoa  enqineering.  me 
AU  RiOKnS  RESEM/Ea  PRINTED  m  USA 


SPEC  SHEET 


PHCN-28 

Versatile  Microprocessor-Based 

pH  Controller 


The  PHCN-28  has  an  integral 
pre-amplifier  and  is  designed  for  use 
with  the  PHE-2800  gel  filled,  double 
junction  combination  electrode  with 
ATC.  For  locations  where  the 
electrode  and  controller  must  be 
separated  by  more  than  50  ft,  the 
PHCN-28-PA  external  pre-amplifier 
should  be  considered.  The  unit 
features  a  rugged  NEMA-4X 
polycarbonate  enclosure.  If  an 
application  requires  an  electrode 
other  than  the  PHE-2800,  then  the 
PHCN-2&^PA  must  be  used.  In  this 
case  a  PriOO  is  necessary  for  ATC. 

SPECIFICATIONS 

Ranges:  -4  to  16  pH,  -100to200®C 
Rssolution:  0.01  pH,  0.1°C 
Temperature  Compensation: 
Automatic 

01o100®C.Pt100ohm  RTD 
pH  Accuracy:  ±0X)2  pH  over  range, 
-410  16  pH 

Temp  Accuracy:  ±0.25*C  over  0  to 
100*C 


Stability:  ±0X)1  pH,  ±1  mVORP 
over  30  days  non-cumulative 
Sensitivity;  ±0D1  pH,  t1  nniVORP 
Repoatibllity;  ±0D1  pH,  ±1  mV 
ORP 

Ambisnt  Temperature  Coefficient: 
±Oj002pH/^ 

Power  Input:  120  V  50/60  Hz  8  Watts, 
240  V  50/60  Hz  8  Watts,  jumper 
selectable  (requires  fuse  change) 
Outputs;  4-20  mA  dc  isolated, 
RS232C  with  0-5  V  non-isolated 
Output  Span;  Any  0.1  to  20  pH  span 
(0.1  pH  increments)  selectable 
reverse  or  direct  acting 
Alarms:  2  SPST  electromechanical 
relays  rated  5  A  230  Vac,  resistive 
load;  supplied  as  normally  open; 
alarms  can  be  conflgureo  H/H,  H/L, 
UL;  alarm  deadband  fully  adjustable 
over  pH  span 

Dimensions:  4.45'’H  x  5.75"W  x 
695”D  (113x146x177  mm) 

Weight:  3  lbs  (135  kg) 


PHCN-2B(«SC 

pH  controller  w/isolated  4-20  or  0-20  mA  dc  output 

PHCN*28-D 

730 

nCo 

pH  controller  W/RS232C  interface  and  O-S  V  analog 
output  (software  available) 

PHE-2800 

^5 

Combination  gel  filled,  double  junction  electrode  w/ATC 
(integral  R100);  Kynar  body  construction;  V  MNPT 
conrtedions  at  both  ends  for  insertion  or  submersion, 
max  pressure  too  PSIG  at  65°C.  Overall  electrode 
length  SBF”,  insertion  length  2.52'’ 

PHCN.26.PA 

■rir 

3fe5 

Pre-ampllfler  for  distances  >50  ft  or  for  use 
w/electrodes  other  than  PHE-2800; 

NEMA-4X  enclosure  (6S4'’  x  laS"  x  3.25") 

OMEQACARE^Extonded  Warranty:  not  avallabte  for  thia  product. 
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OURJNG  MONTH  (STANDARD  TONS)  REMARKS 


evaporation  lb,  steam  per  lb.  sto.  fuel 


evaporation  lb. 
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HATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY 

Cooling  Tower  Variable  Speed  Drive  Energy  Calculation 

Operation  Hr  s/Day  =  24 


Hour  Fractions  1  AH  -  9  AH  1 

9  AH  -  5  PM  I 

5  PM  -  1  AM  1 

Operation  Days  Per  Meek  7 


Operation  Days  Per  Meek  7 


o 

iS> 

C3> 

(S> 

(3 

(& 

6) 

(S) 

(is)  * 

Teap. 

Range 

Hours  of  Occurrence 

2-9  10-17  18-1  1 

Total 

Hours 

Percent 

Full  Load 

CFM  hp 

Required  Required 

kU 

kBtu/hr 

MBtu 

95 

99 

0 

7 

0 

7 

no 

53,2 

39.7 

135.6 

0.9 

90 

94 

0 

28 

6 

34 

105 

46.3 

34.5 

117.9 

4.0 

85 

89 

0 

95 

28 

123 

100 

40.0 

29.8 

101.8 

12.5 

80 

84 

4 

177  • 

73 

254 

95 

34.3 

25.6 

87.3 

22.2 

75 

79 

27 

248 

140 

415 

90 

29.2 

21.8 

74.2 

30.8 

70 

74 

115 

257 

222 

594 

85 

24.6 

13.3 

&2.5 

37,2 

65 

69 

234 

235 

271 

740 

75 

16.9 

12.6 

43.0 

31.8 

60 

64 

263 

212 

252 

727 

65 

11.0 

8.2 

28.0 

20.3 

55 

59 

274 

190 

236 

700 

55 

6,7 

5,0 

16.9 

11.9 

50 

54 

263 

183 

214 

660 

45 

3.6 

2.7 

9.3 

6.1 

45 

49 

242 

183 

205 

630 

35 

1.7 

1.3 

4.4 

2.8 

40 

44 

229 

202 

205 

636 

25 

0.6 

0.5 

1,6 

1.0 

35 

39 

261 

241 

251 

753 

20 

0.3 

0.2 

0.8 

0.6 

30 

34 

295 

220 

262 

777 

10 

0.0 

0.0 

0.1 

0.1 

25 

29 

216 

156 

191 

563 

0 

0.0 

0.0 

0.0 

0.0 

20 

24 

163 

112 

130 

405 

0 

0.0 

0.0 

0.0 

0.0 

15 

19 

110 

79 

96 

285 

0 

0.0 

0.0 

0.0 

0.0 

10 

14 

84 

43 

65 

192 

0 

0.0 

0.0 

0.0 

0.0 

5 

9 

60 

27 

38 

125 

0 

0.0 

0.0 

0.0 

0.0 

0 

4 

37 

16 

22 

75 

0 

0.0 

0.0 

0.0 

0.0 

-5 

-1 

27 

3 

9 

39 

0 

0.0 

0.0 

0.0 

0.0 

-10 

-6 

10 

0 

4 

14 

■0 

0,0 

0.0 

0.0 

0.0 

-15 

-11 

5 

0 

0 

5 

0 

0.0 

0.0 

0.0 

0.0 

-20 

-16 

3 

0 

0 

3 

0 

0.0 

0.0 

0.0 

0,0 

Totals 

2922 

2914 

2920 

8756 

112 

Total  adjusted  for  work  week 
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ECO  Construction  Cost  Estimate 
Calculations 


03/20/92 


ECO  Name:  COOLING  TOWER  VARIABLE  SPEED  DRIVE 

ECO  #:  7 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $15,300 

Labor  $1,650 


Subtotal  bare  costs  $16,950 
PICA  Insurance  (207.  of  Labor)  $330 
Sales  Tax  (not  applicable  for  GOQO)  $0 


Subtotal  $17,280 

Overhead  (15%)  $2,592 


Subtotal  $19,872 

Profit  (107.)  $1,987 


Subtc*tal  $.il,S%j3 

Bond  (17.)  *219 


Subtotal  $22,078 

Contingency  (107.)  $2,208 

H - 

Subtotal  (Construction  Cost  Input  For  LCCID  *)  S  $24,286 

+ - 

SIOH  (6.07.  of  Construction  Cost)  $1,457 


Subtotal  $25,743 

Design  (6%  of  Construction  Cost)  $1,457 


Total  Project  Cost  $27,200 


*  The  SIOH  costs  (6.07.)  and  Design  costs  (6.07.)  are  automat i cal  1  y 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program 
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Reliable  and  Accurate 
Microprocessor- 
Based  Control 

•  For  Thermocouple,  RTD, 
Voltage  and  Current  Inputs 

i  RS-232  and  RS-422 
Communication  for 
Remote  Control  through  a 
Computer  System 

•  Wide  Variety  of  Output  and 
Alarm  Options  Available 


For  Use  With 

Plastics  Processing 
Heat  Treating  Furnaces 
Environmental  Chambers 
Laboratories 
Food  Processing 
Chemical  Processing 


See  Section  A  ^ 
for  Industrial 
Thermocouple  Probes 


iOper^ng  Statiisg&SlMi^aa 
^'O.I^ReiolutlbnlFwtRfDlfiil®^ 


The  OMEGA  CN  2000  micro¬ 
processor  based  controllers  utilize 
the  latest  technology  to  improve 
reliability,  accuracy,  and  control. 
Inputs  can  be  either  thermocouple 
with  1®  resolution,  RTD  with  either  1® 
or  0,1®  resolution,  and  current  or 
voltage  with  a  scalable  display.  For 
the  analog  inputs,  the  display  is 
scalable  for  zero  and  span  over  the 
entire  +3200  count  range.  CN  2000 
controllers  can  be  used  with 
pressure  and  flow  transducers,  or 
with  virtually  any  process  transducer. 

The  CN  2000  controllers  feature  full 
3-mode  Proportioning,  Integral 
(reset).  Derivative  (rate)  control 
(PID).  A  unique  multicolored  display 
with  vacuum  fluorescent  alpha¬ 
numeric  characters  allow  for  easy, 
user  friendly  tuning  with  continuous 
indication  of  output,  alarm,  and 
operating  status.  The 
environmentally  sealed  touch  panel 
is  the  operator  interface  to  the 
CN  2000  and  the  precision,  fine 
ing  controls  allow  accurate 
adjustment  of  process  parameters. 
The  versatility  of  this  controller 
fiiakes  it  ideal  for  both  laboratory 
and  industrial  uses. 


Key  Functions!  FronVKeypacl  W^ 

internal  pots,  switches,  or  jumpers  to  set  or  adju^;  Security  key  codes  are  "  "  " 
required  to  access  certain  programs.  ■.  -  ' 


I 

i 

m 

TUNE-RETURN 

Calls  up  TUNE  routine. 
Also  RETURN  program 
to  normal  operation 

UP-YES 

Drives  set  point  to  increase 
in  value.  Positive  response 
to  displayed  question. 


DISPLAY 

PARAM 

Advances  display  in 
programmed  sequence. 

DOWN-NO 

Drives  set  point  to  decrease 
in  value.  Negative  response 
to  displayed  question. 


START-STOP 

Shuts  off  or  turns 
on  outputs.  Not 
a  power  switch. 

LAST 

Recalls  previous 
step  to  display. 

A  backup  key. 
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FLUORESCENT  LAMP  SPECIFICATIONS 
HVA  -  1290-0379-002 
lO-Feb-92 


LANP(  1 ) 

BULB 
DIAH  • 

WATTS 

BASE 

LIFE  (HRS) 
12-HR  START 

LUHENS 

CURRENT 

(HA) 

PRICE  ($) 

F40CU(GE) 

1.5 

STO 

40 

BIPIN 

20000 

3050 

425 

F40CH(P) 

1.5 

STD 

40 

BIPIN 

20000 

3150 

425 

F40CH/RS/HH(GE) 

1.5 

ENERGY 

34 

BIPIN 

20000 

2650 

425 

$1.80 

F40CH/RS/E«-II(P) 

1.5 

ENERGY 

34 

BIPIN 

20000 

2775 

425 

F40/CH/EH-PH(P) 

1.5 

ENERGY 

34 

BIPIN 

15000 

2850 

425 

F40CH/RS/HnP(GE) 

1.5 

ENERGY 

32 

BIPIN 

15000 

2525 

425 

$2.10 

F40T8(GE) 

1.0 

STO 

40 

BIPIN 

20000 

3600 

265 

F40T8(P) 

1.0 

STO 

40 

BIPIN 

20000 

3650 

265 

F32T8(P) 

1.0 

ENERGY 

32 

BIPIN 

20000 

2900 

265 

$2.10 

F040T8(S) 

1.0 

STO 

40 

BIPIN 

20000 

3650 

265 

F032T8(S) 

1.0 

ENERGY 

32 

BIPIN 

20000 

2900 

265 

F72PG17(GE) 

2.125 

STO 

U5 

ROC 

15000 

liOOO 

1500 

F96TI2/CH(GE) 

1.5 

STO 

75 

SINGLE 

18000 

6150 

425 

F96T12/CH(P) 

1.5 

STD 

75 

SINGLE 

12000 

6300 

425 

F96TI2/CH/HH(GE) 

1.5 

ENERGY 

60 

SINGLE 

18000 

5500 

425 

$3.95 

F96TI2/CH/EH(P) 

1.5 

ENERGY 

60 

SINGLE 

12000 

5600 

425 

F96TI2/C«/H0(GE) 

1.5 

STD 

105 

ROC 

18000 

8900 

800 

F96T12/CH/H0(P) 

1.5 

STO 

105 

ROC 

12000 

9200 

800 

F96TI2/C«/H0/HH(GE) 

1.5 

ENERGY 

95 

ROC 

18000 

8000 

800 

$5.30 

F96T12/CH/H0/EH(P) 

1.5 

ENERGY 

95 

ROC 

12000 

8300 

800 

F96PG17/CH(GE) 

2.125 

STO 

215 

ROC 

15000 

15300 

1500 

F96PGI7/C«/HH(GE) 

2.125 

ENERGY 

185 

ROC 

15000 

13500 

1500 

$11.45 

F90TI7/CH(GE) 

2.125 

STD 

90 

HOG  BIP 

15000 

6000 

425 

F90T17/CM/HH(6E) 

2.125 

ENERGY 

82 

HOG  BIP 

15000 

5750 

425 

$9.00 

F90TI2/CH/60/EW(P) 

1.5 

ENERGY 

84 

HOG  BIP 

9000 

6250 

425 

$9.00 

(REPLACES  F90TI7/CU) 


(I)  6ENERAL  ELECTRIC  (GE) 
PHILIPS  (P) 

SYLOANIA  (S) 


^OU(?C.£‘i  :  5P(=,C-|I=-|  C.A,T(  OIO^  f^^KlUF,  C-ATfiL-aeiS 
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FLUORESCENT  BALLAST  SPECIFICATIONS 
UVA  -  1290-0379-002 
12-Feb-92 


BALLAST 

LAMPS  HATTS  BALLASTS  INPUT  (H)  PRICE  ($) 


F40T12/RS  40 

STD 


F40T12/RS 

ENERGY 

34 

F40T12/RS 

ENERGY 

32 

F40T8/IS 

STD 

40 

F32T8/IS 

ENERGY 

32 

F96T12/IS 

STD 

75 

F96T12/IS 

ENERGY 

60 

F96T 12/HO 

STD 

105 

F96T 12/HO 
ENERGY 

95 

F96PG17 

STD 

ENERGY 

215 

185 

F90T17 

STD 

ENERGY 

90 

82 

F90T12 

84 

AOV  HARK  IV 
EBT  ELECTRONIC 
GE  OPTIHISER 
6E  PERFORMANCE  SS 
STANDARD 

AOV  HARK  IV 
EBT  ELECTRONIC 
GE  OPTIHISER 

GE  MAXI-HISER  II 


EBT  ELECTRONIC 


EBT  ELECTRONIC 
T8  MAGNETIC 

GE  HAXl-HISER  11 
EBT  ELECTRONIC 
STANDARD 

GE  HAXI-HISER  II 
EBT  ELECTRONIC 

GE  MATT-MISER 
GE  HAXI-HISER  II 
STANDARD 
EBT  ELECTRONIC 

GE  HAXI-HISER  II 
EBT  ELECTRONIC 


STANDARD 

STANDARD 


STANDARD 

STANDARD 

STANDARD 


80  $20.00 

71 

71 
70 
% 

66  $20.00 

59  $25.20 

59 

72 


70 


58  $26.90 

66 

158 

130 

175 

136 

105  $35.00 

237 

254 

255 
190 

212 

160  $44.00 


460 

400 


215 

200 

200 
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PROJECT  SUMMARY  DATA 
WATERVLIET  ARSENAL 


PROJECT:  ECO  #8 

ENERGY  EFFICIENT  FLUORESCENT  LAMPS  AND  BALLASTS 


8A 

Replace  40-Watt  Fluorescents  with  34-Watt  Lamps 
Production  Areas 


Existing 

F40T12 

Std.  Bal. 

Proposed 

F40T12/WM 

Std.  Bal. 

Savings 

Number  Lamps 

308.0 

308.0 

0.0 

Number  Fixtures 

104.0 

104.0 

0.0 

Number  Ballasts 

152.0 

152.0 

0.0 

Load,  kW 

14.8 

12.4 

2.5 

Use,  Hrs/yr 

6000.0 

6000.0 

0.0 

Use  MBtu/yr 

303.7 

253.1 

50.6 

Lamp  Repl  Cost ,  $/yr 

97.0 

166.0 

-69.0 

Rebate  Amt  - ,  $ 

0.0 

-123.2 

123.2 

8B 

Replace  40-Watt  Fluorescents  with  34- 
Replace  Standard  Ballasts  with  Energy 
Production  Areas 

Existing 

F40T12 

Std.  Bal . 

Watt  Lamps 

-  Efficient  Electromagnet: 

Proposed 

F40T12/WM  Savings 

EM  Bal. 

Number  Lamps 

308.0 

308.0 

0.0 

Number  Fixtures 

104.0 

104.0 

0.0 

Number  Ballasts 

152.0 

152.0 

0.0 

Load,  kW 

14.8 

9.8 

5.0 

Use,  Hrs/yr 

6000.0 

6000.0 

0.0 

Use  MBtu/yr 

302.7 

200.4 

102.4 

Lamp  Repl  Cost ,  $/yr 

97.0 

166.0 

-69.0 

Rebate  Amt . ,  $ 

0.0 

-3163.2 

3163.2 

PROJECT  SUMMARY  DATA 
WATERVLIET  ARSENAL 


PROJECT:  ECO  #8 

ENERGY  EFFICIENT  FLUORESCENT  LAMPS  AND  BALLASTS 


8C 

Replace  40-Watt  Lamps  and  Ballasts  with  T8  System 
Production  Areas 


Existing 

Proposed 

F40T12 

F40T8 

Savings 

Std.  Bal. 

Elect.  Bal. 

Number  Lamps 

308.0 

308.0 

0.0 

Number  Fixtures 

104.0 

104.0 

0.0 

Number  Ballasts 

152.0 

102.0 

50.0 

Load,  kW 

14.8 

9.1 

5.7 

Use,  Hrs/yr 

6000.0 

6000.0 

0.0 

Use  MBtu/yr 

302.7 

185.6 

117.1 

Lamp  Repl  Cost ,  $/yr 

97.0 

193.0 

-96.0 

Rebate  Amt . ,  $ 

0.0 

-2203.2 

2203.2 

8D 

Replace  40-Watt  Fluorescents  with 
Non-Production  Areas 

Existing 
F40T12 
Std.  Bal . 

34-Watt  Lamps 

Proposed 
F40T12/WM 
Std.  Bal . 

Savings 

Number  Lamps 

7845.0 

7845.0 

0.0 

Number  Fixtures 

3263.0 

3263.0 

0.0 

Number  Ballasts 

3923.0 

3923.0 

0.0 

Load,  kW 

376.6 

313.8 

62.7 

Use,  Hrs/yr 

2750.0 

2750.0 

0.0 

Use  MBtu/yr 

3534.3 

2945.6 

588.7 

Lamp  Repl  Cost ,  $/yr 

1133.0 

1942.0 

-809.0 

Rebate  Amt . ,  $ 

0.0 

-3138.0 

3138.0 

PROJECT  SUMMARY  DATA 
WATERVLIET  ARSENAL 


PROJECT:  ECO  «8 

ENERGY  EFFICIENT  FLUORESCENT  LAMPS  AND  BALLASTS 
8E 

Replace  40-Watt  Fluorescents  with  34-Watt  Lamps 

Replace  Standard  Ballasts  with  Energy  -  Efficient  Electromagnetic  Ballasts 
Non-Production  Areas 


Existing 

Proposed 

F40T12 

F40T12/WM 

Savings 

Std.  Bal . 

EM  Bal. 

Number  Lamps 

7845.0 

7845.0 

0.0 

Number  Fixtures 

3263.0 

3263 .0 

0.0 

Number  Ballasts 

3923.0 

3923.0 

0.0 

Load,  kW 

376.6 

258.9 

117.6 

Use,  Hrs/yr 

2750.0 

2750.0 

0.0 

Use  MBtu/yr 

3534.3 

2430.1 

1104.2 

Lamp  Rep 1  Cost ,  $/yr 

1133.0 

1942.0 

-809.0 

Rebate  Amt . ,  $ 

0.0 

-81598.0 

81598.0 

8F 

Replace  40-Watt  Lamps  and  Ballasts 
Non-Production  Areas 

Existing 
F40T12 
Std.  Bal. 

with  T8  System 

Proposed 
F40T8 
Elect .  Bal . 

Savings 

Number  Lamps 

7845.0 

7845.0 

0.0 

Number  Fixtures 

3263.0 

3263.0 

0.0 

Number  Ballasts 

3923.0 

3923.0 

0.0 

Load,  kW 

376.6 

227.5 

149.0 

Use,  Hrs/yr 

2750.0 

2750.0 

0.0 

Use  MBtu/yr 

3534.3 

2135.6 

1398.7 

Lamp  Repl  Cost ,  $/yr 

1133.0 

2266.0 

-1133.0 

Rebate  Amt . ,  $ 

0.0 

-81598.0 

81598.0 

S'  12- 


PROJECT  SUMMARY  DATA 
WATERVLIET  ARSENAL 


project:  ECO  #8 

ENERGY  EFFICIENT  FLUORESCENT  LAMPS  AND  BALLASTS 


8G 

Replace  75-Watt  Fluorescents  with  60-Watt  Lamps 
Production  Areas 


Existing 

Proposed 

F96T12 

F96T12/WM 

Savings 

Std.  Bal . 

Std.  Bal. 

Number  Lamps 

6248.0 

6248.0 

0.0 

Number  Fixtures 

3124.0 

3124.0 

0.0 

Number  Ballasts 

3124.0 

3124.0 

0.0 

Load,  kW 

546.7 

509.2 

37.5 

Use,  Hrs/yr 

6000.0 

6000.0 

0.0 

Use  MBtu/yr 

11195.3 

10427.4 

767.9 

Lamp  Repl  Cost ,  $/yr 

4878.0 

7410.0 

-2532.0 

Rebate  Amt . ,  $ 

0.0 

-2499.2 

2499.2 

8H 

Replace  75-Watt  Fluorescents  with  60- 
Replace  Standard  Ballasts  with  Energy 
Production  Areas 

Existing 

F96T12 

Std.  Bal . 

Watt  Lamps 

-  Efficient  Electronic  Ballasts 

Proposed 

F96T12/WM  Savings 

Elect .  Bal . 

Number  Lamps 

6248.0 

6248.0 

0.0 

Number  Fixtures 

3124.0 

3124.0 

0.0 

Number  Ballasts 

3124.0 

3124.0 

0.0 

Load,  kW 

546.7 

328.0 

218.7 

Use,  Hrs/yr 

6000.0 

6000.0 

0.0 

Use  MBtu/yr 

11195.3 

6717.2 

4478.1 

Lamp  Repl  Cost ,  $/yr 

4878.0 

7410.0 

-2532.0 

Rebate  Amt . ,  $ 

0.0 

-64979.2 

64979.2 

8'13 


PROJECT  SUMMARY  DATA 
WATERVLIET  ARSENAL 


PROJECT:  ECO  »8 

ENERGY  EFFICIENT 

81 

Replace  75-Watt  Fluorescents  with  60- 
Non-Production  Areas 

■  Existing 
F96T12 

Std.  Bal. 

FLUORESCENT  LAMPS  AND  BALLASTS 

Watt  Lamps 

Proposed 

F96T12/WM  Savings 

Std.  Bal . 

Number  Lamps 

1032.0 

1032,0 

0.0 

Number  Fixtures 

516.0 

516.0 

0.0 

Number  Ballasts 

516.0 

516.0 

0.0 

Load,  kW 

90.3 

84.1 

.  6.2 

Use,  Hrs/yr 

2750 .0 

2750.0 

0.0 

Use  MBtu/yr 

847.5 

789.3 

58.2 

Lamp  Repl  Cost ,  $/yr 

369.0 

560.0 

-191 .0 

Rebate  Amt . ,  $ 

0.0 

-412.8 

412.8 

8J 

Replace  75-Watt  Fluorescents  with  60-i 
Replace  Standard  Ballasts  with  Energy 
Non-Production  Areas 

Existing 

F96T12 

Std.  Bal. 

Watt  Lamps 

-  Efficient  Electronic  Ballasts 

Proposed 

F96T12/WM  Savings 

Elect .  Bal . 

Number  Lamps 

1032.0 

1032.0 

0.0 

Number  Fixtures 

516.0 

516.0 

0.0 

Number  Ballasts 

516.0 

516.0 

0.0 

Load,  kW 

90.3 

54.2 

36.1 

Use,  Hrs/yr 

2750.0 

2750.0 

0.0 

Use  MBtu/yr 

847.5 

508.5 

339.0 

Lamp  Repl  Cost ,  t/yr 

369.0 

560.0 

-191 .0 

Rebate  Amt . ,  $ 

0.0 

-10732.8 

10732.8 

ECO  Construction  Cost  Estimate 
Calculations 


03/19/92 


ECO  Name:  Replace  40-Watt  Fluorescent s  With  34-Watt  Lamps 
Production  Areas 

ECO  it :  8A 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $554 

Labor  $693 


Subtotal  bare  costs  $1,247 
FICA  Insurance  {20%  of  Labor)  $139 
Sales  Tax  (not  applicable  for  GOGO)  $0 


Subtotal  $1,386 

Overhead  (15%)  $208 


Subtotal  $1,594 

Profit  (10%)  $159 


Subtotal  $1,753 

Bond  ( 1%)  $18 


Subtotal  $1,771 

Contingency  (10%)  $177 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  1  $1,948  1 

+ - + 

SIOH  (6%  of  Construction  Cost)  $117 


Subtotal  $2,065 

Design  (6%  of  Construction  Cost)  $117 


Total  Project  Cost  $2,182 


^  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


ECO  Construction  Cost  Estimate 
Calculations 


03/19/92 


ECO  Name:  Replace  40-Watt  Fluorescents  With  34-Watt  Lamps 

Replace  Standard  Ballasts  With  Energy  EM  Ballasts 
Production  Areas 

ECO  at:  8B 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $3,594 

Labor  $3,885 


Subtotal  bare  costs  $7,479 
FICA  Insurance  (20%  of  Labor)  $777 
Sales  Tax  (not  applicable  for  GOGO )  $0 


Subtotal  $8,256 

Overhead  ( 15%)  $1,238 


Subtotal  $9,494 

Profit  (10%)  $949 


Subtotal  $10,443 

Bond(l%)  $104 


Subtotal  $10,547 

Contingency  (10%)  $1,055 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  x)  1  $11,602  1 

+ - + 

SIOH  (6%  of  Construction  Cost)  $696 


Subtotal  $12,298 

Design  (6%  of  Construction  Cost)  $696 


Total  Project  Cost  $12,994 

X  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


S' It 


ECO  Construction  Cost  Estimate 
Calculations 


03/19/92 


ECO  Name:  Replace  40-Uatt  Fluorescents  With  32-Watt  Lamps 

Replace  Standard  Ballasts  With  Electronic  Ballasts 
Product  ion  Areas 

ECO  H :  8C 

1991  ECO  “bare"  costs  (from  cost  estimate  sheet) 


Material  $3,639 

Labor  $2,835 


Subtotal  bare  costs  $6,474 
FICA  Insurance  (20*  of  Labor)  $567 
Sales  Tax  (not  applicable  for  GOGO )  $0 


Subtotal  $7,041 

Overhead  (15*)  $1,056 


Subtotal  .  $8,097 

Profit  (10*)  $810 


Subtotal  $8,907 

Bondd*)  $89 


Subtotal  $8,996 

Contingency  (10*)  $900 

+ - 

Subtotal  (Construction  Cost  Input  For  LCCIO  X)  1  $9,896 

+ - 

SIOH  (6*  of  Construction  Cost)  $594 


Subtotal  $10,490 

Design  (6*  of  Construction  Cost)  $594 


Total  Project  Cost  $11,084 


K  The  SIOH  costs  (6.0*)  and  Design  costs  (6.0*)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


ECO  Construction  Cost  Estimate 
Calculations 


03/19/92 


ECO  Name:  Replace  40-Watt  Fluorescents  With  34-Watt  Lamps 
Non-Production  Areas 

ECO  tt :  80 


1991  ECO  “bare"  costs  (from  cost  estimate  sheet) 


Material  $14,121 

Labor  $17,651 


Subtotal  bare  costs  $31,772 
FICA  Insurance  {20%  of  Labor)  $3,530 
Sales  Tax  (not  applicable  for  60G0 )  $0 


Subtotal  $35,302 

Overhead  (15%)  $5,295 


Subtotal  $40,597 

Profit  (  10%)  $4,060 


Subtotal  $44,657 

Bond(l%)  $447 


Subtotal  $45,104 

Contingency  (10%)  $4,510 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  X)  1  $49,614  1 

+ - + 

SIOH  (6%  of  Construction  Cost)  $2,977 


Subtotal  $52,591 

Design  (6%  of  Construction  Cost)  $2,977 


Total  Project  Cost  $55,568 


The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


ECO  Construction  Cost  Estimate 
Calculations 


03/19/92 


ECO  Name:  Replace  40-Watt  Fluorescents  With  34-Watt  Lamps 

Replace  Standard  Ballasts  With  Energy  EM  Ballasts 
Non-Production  Areas 

ECO  #:  BE 


1991  ECO  “bare"  costs  (from  cost  estimate  sheet) 


Material  $92,581 

Labor  $100,034 


Subtotal  bare  costs  $192,615 
FICA  Insurance  (20%  of  Labor)  $20,007 
Sales  Tax  (not  applicable  for  GOGO )  $0 


Subtotal  $212,622 

Overhead  ( 15%)  $31,893 


Subtotal  $244,515 

Profit  (10%)  $24,452 


Subtotal  $268,967 

Bond(l%)  $2,690 


Subtotal  $271,657 

Contingency  (10%)  $27,166 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  X)  1  $298,823  1 

+ - + 

SIOH  (6%  of  Construction  Cost)  $17,929 


Subtotal 

Design  (6%  of  Construction  Cost) 


$316,752 

$17,929 


Total  Project  Cost 


$334,681 


X  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


ECO  Construction  Cost  Estimate 
Calculations 


03/19/92 


ECO  Name:  Replace  40-Watt  Fluorescents  With  32-Watt  Lamps 

Replace  Standard  Ballasts  With  Electronic  Ballasts 
Non-Production  Areas 

ECO  8F 


1991  ECO  “bare"  costs  (from  cost  estimate  sheet) 


Material 

Labor 

$122,395 

$100,034 

Subtotal  bare  costs 

FICA  Insurance  (20*  of  Labor) 

Sales  Tax  (not  applicable  for  GOGO ) 

$222,429 

$20,007 

$0 

Subtotal 

Overhead  (15*) 

$242,436 

$36,365 

Subtotal 

Profit  ( 10*) 

$278,801 

$27,880 

Subtotal 

Bond  (  1*) 

$306,681 

$3,067 

Subtotal 

Contingency  (10*) 

$309,748 

$30,975 

1 

Subtotal  (Construction  Cost  Input  For  LCCID  X) 

X 

!  $340,723 

SIOH  (6*  of  Construction  Cost) 

X  —  —  —  — 

$20,443 

Subtotal 

Design  (6*  of  Construction  Cost) 

$361,166 

$20,443 

Total 

Project  Cost 

$381 ,609 

X  The  SIOH  costs  (6.0*)  and  Design  costs  (6.0*)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 

g-  >0 


ECO  Construction  Cost  Estimate 
Calculations 


03/23/92 


ECO  Name:  Replace  75-Uatt  Fluorescents  With  60-Watt  Lamps 
Production  Areas 

ECO  It:  86 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material  $24,680 

Labor  $15,620 


Subtotal  bare  costs  $40,300 
FICA  Insurance  (20*  of  Labor)  $3,124 
Sales  Tax  (not  applicable  for  GOGO )  $0 


Subtotal  $43,424 

Overhead  (15%)  $6,514 


Subtotal  $49,938 

Profit  (10*)  $4,994 


Subtotal  $54,932 

Bondd*)  $549 


Subtotal  $55,481 

Contingency  (10*)  $5,548 

+ - 

Subtotal  (Construction  Cost  Input  For  LCCID  x)  1  $61,029 

+ - 

SIOH  (6*  of  Construction  Cost)  $3,662 


Subtotal  $64,691 

Design  (6*  of  Construction  Cost)  $3,662 


Total  Project  Cost  $68,353 


^  The  SIOH  costs  (6.0*)  and  Design  costs  (6.0*)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


ECO  Construction  Cost  Estimate 
Calculations 


03/23/92 


ECO  Name:  Replace  75-Watt  Fluorescents  With  60-Watt  Lamps 

Replace  Standard  Ballasts  With  Electronic  Ballasts 
Production  Areas 

ECO  8H 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material 

Labor 

$134,020 

$93,720 

Subtotal  bare  costs 

FICA  Insurance  (20*  of  Labor) 

Sales  Tax  (not  applicable  for  GOGO) 

$227,740 

$18,744 

$0 

Overhead  (15*) 

Subtotal 

$246,484 

$36,973 

Profit  ( 10* ) 

Subtotal 

$283,457 

$28,346 

Bond  (  1*) 

Subtotal 

$311,803 

$3,118 

Contingency  (10*) 

Subtotal 

$314,921 
$31  ,492 

i  .  ..  . . . 

Subtotal  (Construction  Cost  Input  For  LCCID  X) 

1  $346,413 

1 

SIOH  (6*  of  Construction  Cost) 

T 

$20,785 

Subtotal 

Design  (6*  of  Construction  Cost) 

$367,198 

$20,785 

Total  Project  Cost 

$387,983 

X  The  SIOH  costs  (6.0*)  and  Design  costs  (6.0*)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


3- 


ECO  Construction  Cost  Estimate 
Calculations 


03/23/92 


ECO  Name:  Replace  75-Watt  Fluorescents  With  60-Watt  Lamps 
Non-Production  Areas 

ECO  #:  81 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $4,076 

Labor  $2,580 


Subtotal  bare  costs  $6,656 
FICA  Insurance  (20%  of  Labor)  $516 
Sales  Tax  (not  applicable  for  GOGO)  $0 


Subtotal  $7,172 

Overhead  (15%)  $1,076 


Subtotal  $8,248 

Profit  (10%)  $825 


Subtotal  $9,073 

Bond  (1%)  $91 


Subtotal  $9,164 

Contingency  (10%)  $916 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  x)  |  $10,080  1 

+ - + 

SIOH  (6%  of  Construction  Cost)  $605 


Subtotal  $10,685 

Design  (6%  of  Construction  Cost)  $605 


Total  Project  Cost  $11,290 

X  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


S>-  2-3 


ECO  Construction  Cost  Estimate 
Calculations 


03/23/92 


ECO  Name:  Replace  75-Watt  Fluorescents  With  60-Watt  Lamps 

Replace  Standard  Ballasts  With  Electronic  Ballasts 
Non-Production  Areas 

ECO  H :  8J 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material 

Labor 

$22,136 

$15,480 

Subtotal  bare  costs 

FICA  Insurance  (20%  of  Labor) 

Sales  Tax  (not  applicable  for  GOGO ) 

$37,616 

$3,096 

$0 

Subtotal 

Overhead  (15%) 

$40,712 

$6,107 

Subtotal 

Profit  (  10% ) 

$46,819 
$4 ,682 

Subtotal 

Bond  ( 1%) 

$51 ,501 
$515 

Subtotal 

Contingency  (10%) 

$52,016 

$5,202 

-1- 

Subtotal  (Construction  Cost  Input  For  LCCID 

T .  . 

!  $57,218 

-L  . .  . . 

SIOH  (6%  of  Construction  Cost) 

T  - 

$3,433 

Subtotal 

Design  (6%  of  Construction  Cost) 

$60,651 

$3,433 

Total  Project  Cost 

$64,084 

X  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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TC  80  Series  Fluorescent  Lamps 

Electrical,  Technical  and  Ordering  Data  (Subject  to  change  without  notice) 


Product 

Number 

046677- 

Description 

Nominal 

Watts 

Bulb 

Base 

Std 

Pkg 

Qty 

Lamp 

Current 

(Amps) 

Color 

Temp 

(Kelvin) 

Color 

Rendering 

(CRD 

Nominal 

Length 

(Feet) 

Rated 

Average 

Life  (Hrs)'"’ 

Approx. 

Initial 

Lumens 

Design 

Lumens'^’ 

31980-6 

F17T8/TL830 

17 

T-8 

Md.  Bipin 

25 

0.265 

3000 

85 

2 

20.000 

1400 

1300 

32304-8 

F17T8/TL835 

17 

T-8 

Md.  Bipin 

25 

0.265 

3500 

85 

2 

20,000 

1400 

1300 

31983-0 

F17T87TL841 

17 

T-8 

Md.  Bipin 

25 

0.265 

4100 

85 

2 

20,000 

1400 

1300 

31984-8 

F25T8/TL830 

25 

T-8 

Md.  Bipin 

25 

0.265 

3000 

85 

3 

20,000 

2250 

2100 

25798-0 

F25T8/TL835 

25 

T-8 

Md.  Bipin 

25 

0.265 

3500 

85 

3 

20,000 

2250 

2100 

31989-7 

F25T8/rL841 

25 

T-8 

Md.  Bipin 

25 

0.265 

4100 

85 

3 

20,000 

2250 

2100 

31991-3 

F32T8/TL830 

32 

T-8 

Md.  Bipin 

25 

0.265 

3000 

85 

4 

20,000 

3050 

2850 

31993-9 

F32T8/TL835 

32 

T-8 

Md.  Bipin 

25 

0.265 

3500 

85 

4 

20,000 

3050 

2850 

31994-7 

F32T87TL841 

32 

T-8 

Md.  Bipin 

25 

0.265 

4100 

85 

4 

20,000 

3050 

2850 

31996-2 

F40T8yTL830 

40 

T-8 

Md.  Bipin 

25 

0.265 

3000 

85 

5 

20.000 

3800 

3550 

25799-8 

F40T8/TL835 

40 

T-8 

Md.  Bipin 

25 

0.265 

3500 

85 

5 

20.000 

3800 

3550 

31998-8 

F40T8/TL841 

40 

T-8 

Md.  Bipin 

25 

0.265 

4100 

85 

5 

20,000 

3800 

3550 

(1)  Average  life  under  specified  test  conditions  with  lamps  turned  off  and  restarted  no  more  than  once  every  3  operating  hours. 

(2)  Approximate  lumens  at  40%  of  rated  average  life  (8000  Hours). 


For  maximum  lumen  maintenance, 
TL  80  Series  lamps  feature  an 
"electrode  guard"  around  each 
electrode  to  effectively  reduce  (amp 
darkening  and  retain  a  clean 
appearance  for  thousands  of  hours. 


Lumen  Maintenance:  TL  80  vs.  Cool  White 


1,00 

0.95 

I  0.90 

0.85 

c 

8 

^  0.80 
0.75 
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.  Philips  TL80 

.  Cool  White 
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Operating  Hours 


Philips  Lighting  specialists  are  ready  to  help. 

Philips  Lighting  has  a  team  of  specialists 
dedicated  to  commercial/office  and  retail  lighting 
applications.  They  can  provide  a  free  lighting 
analysis  which  demonstrates  how  Philips  TL  80 
Series  lamps  can  reduce  energy  costs  in  your 
building  and  improve  the  quality  of  light  at  the 
same  time. 

Call  your  Philips  Lighting  representative  for  a 
free  fluorescent  lighting  analysis  today: 

1-800-631-1259. 


TL  80  System  -  lamp  specification 

"Lamps  shall  be  Philips  TL80  Series  lamps  having: 

•  Color  rendering  index  of  85 

•  T-8  diameter  bulb 

•  Medium  bi-pin  bases 

•  Color  temperature  of _ K 

(3000,  3500  or  4100) 

•  Initial  lumens  of _ 

(1400,  2250,  3050  or  3800) 

•  Nominal  wattage  of _ 

(17,  25,  32,  40) 

•  Powered  by  electronic  ballasts  designed 
for  265ma  T-8  lamps 

•  An  electrode  guard." 


SYSTEM  PERFORMANCE _ 

Because  the  32-watt,  T8  lamp  would  not  operate 
properly  on  existing  forty-watt,  430  ma.  ballasts, 
design  of  the  Octron  lamp  system  was  accomplish¬ 
ed  without  the  constraints  of  existing  fluorescent 
systems.  The  goal  was  to  optimize  total  system  per¬ 
formance  to  the  F40T12  system  in  a  luminaire  while 
reducing  wattage  significantly.  The  result  is  the 
most  efficient  full  light  output  energy-saving  fluores¬ 
cent  lighting  system. 

In  designing  the  Octron  lamp  system,  a  number 
of  factors  did  have  to  be  taken  into  consideration. 
One  was  the  ballast  factor  (ratio  of  light  output 
when  operated  on  commercially-available  ballasts 
as  compared  to  a  reference  circuit.)  The  ballast 
factor  of  the  Octron  magnetic  ballast  was  set  at 
nominal  .95;  rated  lumens  and  lamp  wattage  were 
then  established. 

Other  factors  considered  were  the  thermal  ef¬ 
fects,  i.e.  2900  rated  lumens  of  the  Octron  lamp 
versus  the  3050  lumen  rating  of  F40CW  lamps, 
versus  the  lumen  output  of  the  same  lamps  when 
operated  in  a  stabilized  condition  in  the  luminaire. 
Then  there  were  the  optical  effects  to  be  con¬ 
sidered,  i.e.  better  lighting  control,  and  the  trap¬ 
ping  of  less  light  by  the  fixture  walls  and  bulb  itself. 


The  true  metric  for  comparison  of  the  fluores¬ 
cent  lamps  is  their  actual  performance  in  a  lighting 
system.  The  data  shown  in  Figure  7  are  the  result 
of  the  systems  approach  to  lamp  design  taking 
into  consideration  all  of  the  above  mentioned  fac¬ 
tors.  In  these  tests,  each  fluorescent  system  was 
operated  in  the  same  4-lamp  recessed  lensed  trof- 
fer,  in  a  room  ambient  temperature  of  77° F.  The 
plenum  was  allowed  to  stabilize  prior  to  collection 
of  system  wattage  and  relative  lumen  output  data. 
The  F40CW/standard  magnetic  ballast  was  used 
as  the  base  system,  and  set  at  100%  Relative  Light 
Output.  As  Figure  8  illustrates,  data  were  collected 
concerning  watts.  Relative  Light  Output  and 
RLO/watt  for  each  lamp  type  and  ballast  tested. 

'Results  show  that  Octron  lamps  operated  on 
magnetic  ballasts  deliver  system  efficiency  equal 
to  T12  34-watt  energy-saving  lamps  operated  on 
electronic  ballasts.  Furthermore,  the  tests  show  that 
Octron  lamps  operated  on  T8  electronic  ballasts 
provide  the  highest  system  efficiency  —  166 
RLO/watt. 


(FIGURE  7) 


FIXTURE  COMPARISON  DATA  (770  TEST  ROOM  -  4-LAMP  RECESSED  TROFFER,  Pb^STIC  LENS) 


LAMP  TYPE 

BALUST 

BALUST 

FACTOR 

WATTS 

REUTIVE  LIGHT 
OUTPUT  (RLO)* 

RLO/W 

SYLVAN! A  F40CW 

STD.  MAGNETIC 

.95 

174 

100 

100 

SYLVAN  1 A  34W 
SUPERSAVER®  D841 

STD.  MAGNETIC 

.90 

155 

95 

107 

SYLVAN  I A  32W 

SUPERSAVER  PLUS  D841 

STD.  MAGNETIC 

.90 

144 

93 

113 

SYLVAN  lA  F40CW 

ENERGY  SAVING  MAGNETIC 

.95 

162 

101 

108 

SYLVANIA  34W 

SUPERSAVER  D841 

ENERGY  SAVING  MAGNETIC 

.88 

139 

93 

116 

SYLVANIA  32W 

SUPERSAVER  PLUS  D841 

ENERGY  SAVING  MAGNETIC 

.88 

131 

91 

122 

SYLVANIA  34W 

SUPERSAVER  D841 

ELECTRONIC 

.75 

119 

93 

136 

SYLVANIA  F032  OCTRON® 

T8  MAGNETIC 

.95 

132 

104 

137 

SYLVANIA  F032  OCTRON® 3 

T8  ELECTRONIC 

.92 

106 

101 

166 

1  DATA  IN  TEST  NORMALIZED  TO  BALLAST  FACTORS  SHOWN  IN  THIS  COLUMN  FOR  MAGNETIC  BALLASTS.  FACTORS  SHOWN  FOR 
ELECTRONIC  BALLASTS  ARE  MEASURED  VALUES  OF  SAMPLE. 

2  RELATIVE  LIGHT  OUTPUT  BASED  ON  INITIAL  (100  HOUR)  RATED  LAMP  LUMEN  OUTPUT  AS  OF  8/22/83. 

3  LIFE  RATED  AT  15,000  HOURS.  ALL  OTHER  SYSTEMS  SHOWN  ARE  RATED  AT  20,000  HOURS. 
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OCTRON  CURVALUME  LAMPS 


An  Octron  Curvalume  family  has  been  in¬ 
troduced  to  provide  greater  lighting  design,  flexi¬ 
bility  and  higher  efficiency  than  conventional 
U-lamp  systems  having  T-1 2  bulbs.  These  lamps 
are  available  in  1 6-,  24-  and  31  -watt  sizes  and  are 
designed  to  operate  on  Octron  ballasts  available 
for  the  2-,  3-,  and  4-foot  straight  lamps  respectively. 
Their  medium  bipin  bases  will  fit  existing  sockets 
designed  for  ordinary  T-1 2  Curvalume  lamps. 

The  new  size  of  the  Octron  Curvalume  family 
allows  for  the  design  of  more  compact  luminaires 
for  a  wide  variety  of  applications.  The  tight-bend 
U-lamps  have  a  center  to  center  leg  spacing  of 


is/g”  and  have  overall  lengths  of  10y2”  for  the 
16-watt,  1672”  for  the  24-watt  and  2272”  for  the 
31  -watt  lamps.  When  operated  on  rapid  start  mag¬ 
netic  ballasts,  the  Octron  Curvalume  lamps  have 
an  average  rated  life  of  20,000  hours. 

Available  in  the  three  standard  Octron  colors 
of  3100K,  3500K  and  4100K,  these  lamps  may 
be  used  in  conjunction  with  other  members  of 
the  Octron  family  to-fit  the  varied  requirements 
of  a  lighting  installation.  Octron  Curvalume  lamps 
also  have  a  color  rendering  index  of  75,  common 
to  other  Octron  lamp  types.  Table  2,  in  this  bulletin 
describes  the  physical,  electrical,  and  photo¬ 
metric  performance  data  for  the  Octron  Cur¬ 
valume  family  of  lamps. 


OCTRON  CURVALUME  LAMP  COLOR  &  PERFORMANCE  DATA 


FB016  (16  watt) 

FB024  (24  watt) 

Ordering  Abbreviation 

FB016/31K 

FB016/35K 

FB016/41K 

FB024/31K 

FB024/35K 

FB024/41K 

Sylvania  Item  Number 

21801 

21800 

21802 

21803 

21810 

21804 

Correlated  Color  Temp. 

3100K 

3500K 

4100K 

3100K 

3500K 

4100K 

Color  Rendering  Index 

75 

75 

75 

75 

75 

75 

Initial  Lumens 

1250 

1250 

1250 

2050 

2050 

2050 

FB031  (31  watt) 

Ordering  Abbreviation 

FB031/31K 

FB031/35K 

FB031/41K 

Sylvania  Item  Number 

21805 

21807 

21806 

Correlated  Color  Temp. 

3100K 

3500K 

4100K 

Color  Rendering  Index 

75 

75 

75 

Initial  Lumens 

2800 

2800 

2800 

EFFECT  OF  BURNING  PERIODS 
ON  LAMP  LIFE 


Due  to  slight  variations  in  the  lamp  making  pro¬ 
cess,  it  is  impossible  to  have  each  lamp  operate 
for  exactly  the  life  for  which  it  was  designed.  For 
this  reason,  lamp  life  is  rated  as  the  average  life 
of  a  large  group  of  lamps,  operated  under  con¬ 
trolled  laboratory  conditions.  Average  rated  life 
is  the  point  at  which  approximately  50  percent 
of  the  lamps  in  a  large  test  group  have  burned 
out  and  50  percent  remain  burning  as  shown  in 
Figure  8. 

During  the  operation  of  a  fluorescent  lamp,  the 
emissive  material  is  gradually  depleted  from  the 
cathodes.  The  normal  end  of  life  is  reached  when 
there  is  insufficient  emissive  material  remaining 


on  either  cathode  to  strike  the  arc.  Since  publish¬ 
ed  average  rated  life  figures  are  based  on  a  three 
hour  burning  cycle,  these  ratings  reflect  the  ef¬ 
fects  of  both  starting  and  operating.  Changes  in 
the  burning  cycle  will  affect  life  in  service.  Shorter 
burning  cycles  (more  frequent  starts)  shorten 
lamp  life  and  extended  burning  cycles  (less  fre¬ 
quent  starts)  increase  lamp  life.  Figure  9  lists  the 
average  life  in  hours  for  Octron  fluorescent  lamps 
at  various  burning  cycles.  Data  is  provided  for 
Octron  lamps  operated  at  60Hz.  in  the  rapid  start 
mode  as  well  as  for  high  frequency  operation  in 
the  instant  start  mode. 
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STRAIGHT  OCTRON 
PERFORMANCE  DATA 


(TABLE  I) 


F017 

F025 

F032 

F040 

1.  Physical  Characteristics 

Min.  Max. 

Min.  Max. 

Min.  Max. 

Min.  Max. 

Overall  Length  (A) 

23.67"  23.78" 

35.67"  35.78" 

47.67"  47.78" 

59.50"  59.61 " 

Face  to  Face  (B) 

23.22" 

35.22" 

47.22" 

59.05" 

Face  to  End  of 

Opposite  Pin  (C) 

23.41 "  23.50" 

35.41 "  35.50" 

47.41 "  47.50" 

59.24"  59.33" 

Bulb  Diameter  (D) 

.94"  1.1" 

.94"  1.10" 

.94"  1.10" 

.94"  1.10" 

Base  Type 

medium  bipin 

medium  bipin 

medium  bipin 

medium  bipin 

II.  Electrical  Characteristics 

60  Hz  Rapid  Start 

Lamp 

Rated  Power 

17  watts 

25  watts 

32  watts 

40  watts 

Lumens  per  Watt 

79  LPW 

86  LPW 

90.6  LPW 

91.3  LPW 

Lamp  Current 

265  ma. 

265  ma. 

265  ma. 

265  ma. 

Lamp  Voltage 

73  V. 

106  V. 

139  V. 

172  V. 

Lamp  Life  (3  hrs./start) 

20,000  hrs. 

20,000  hrs. 

20,000  hrs. 

20,000  hrs. 

Ballast  Requirements 
(2-lamp) 

Starting  Time 

0.75-2.0  sec. 

0.75-2.0  sec. 

0.75-2.0  sec. 

0.75-2.0  sec. 

Open  Circuit  Voltage^ 

210 

260 

300 

385 

Starting  Aid  Voltage^  (peak) 

350 

350 

290 

350 

Filament  Voltage’ 

^  Dummy  Load  (1 1  ohms) 

3.4-4.5  V. 

3.4-4. 5  V. 

3.4-4.5  V. 

3.4-4.5  V. 

Operational 

2.5-4.0  V. 

2.5-4. 0  V. 

2.5-4.3  V. 

2.5-4.0  V. 

Lamp  Current  Crest  Factor 

1.7  max. 

1.7  max. 

1.7  max. 

1.7  max. 

III.  Electrical  Characteristics 

25  KHz  Instant  Start 

Lamp 

Rated  Power 

14  watts 

21  watts 

28  watts 

35  watts 

Lumens  per  Watt 

97  LPW 

102  LPW 

103.6  LPW 

104  LPW 

Lamp  Current 

210  ma. 

210  ma. 

210  ma. 

210  ma. 

Lamp  Voltage 

66  V. 

101  V. 

136  V. 

172  V. 

Lamp  Life  (3  hrs./start) 

15,000  hrs. 

15,000  hrs. 

15,000  hrs. 

15,000  hrs. 

Ballast  Requirements 

Open  Circuit  Voltage 

425  V.  min.^ 

425  V.  mln.-^ 

500  V.  min.^ 

575  V.  min.^ 

Starting  Time 

50  ms.  max. 

50  ms.  max. 

50  ms.  max. 

50  ms.  max. 

Current  Crest  Factor 

1.7  max. 

1.7  max. 

1.7  max. 

1.7  max. 

IV.  Photometric 

Characteristics 

Ordering  Abbreviation 

F017/31K  F017/41K 

F025/31K  F025/41K 

F032/31K  F032/41K 

F040/31K  F040/41K 

Sylvania  Item  Number 

21830  21831 

21828  21829 

21825  21824 

21826  21827 

Correlated  Color  Temp. 

3100K  4100K 

3100K  4100K 

3100K  4100K 

3100K  4100K 

Color  Rendering  Index 

75  75 

75  75 

75  75 

75  75 

Initial  Lumens 

1350  1350 

2150  2150 

2900  2900 

3650  3650 

Mean  Lumens  (8000  Hrs)2 

1215  1215 

1935  1935 

2600  2600 

3285  3285 

Mean  Lumens  (6000  Hrs^ 

1235  1235 

1965  1965 

2650  2650 

3335  3335 

1.  For  Starting  at  50°  F  and  above 

2.  Mean  Lumens  at  40%  of  20,000  Hr  rated  Life— Rapid  Start  Operation 
^Mean  Lumens  at  40%  of  15,000  Hr  rated  Life— Instant  Start  Operation- 

Single  lamp  requirement 


■High  Frequency 
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OCTRON  CURVALUME 

perf=ormance  data 


FB016 


(TABLE  II) 


I.  Physical  Characteristics 

Base  face  to  Outside  of  glass  bend  (E) 

■  Center  to  Center  of  bases  (F) 

Bulb  Diameter  (G) 

Base  Type 

II.  Electrical  Characteristics 
60  Hz  Rapid  Start 
Lamp 

Rated  Power 
Lumens  per  Watt 
Lamp  Current 
Lamp  Voltage 
Lamp  Life  (3  hrs./start) 

Ballast  Requirements  (2-lamp) 

Starting  Time 
Open  Circuit  Voltage^ 

Starting  Aid  Voltage^  (peak) 

Filament  Voltage^ 

Dummy  Load  (1 1  ohms) 

Operational 

^  Lamp  Current  Crest  Factor _ 

"ill.  Electrical  Characteristics 
25  KHz  Instant  Start 
Lamp 

Rated  Power 
Lumens  per  Watt 
Lamp  Current 
Lamp  Voltage 
Lamp  Life  (3  hrs./start) 

Ballast  Requirements 

Open  Circuit  Voltage 
Starting  Time 
Current  Crest  Factor 

IV.  Photometric 
Characteristics 

Ordering  Abbreviation 
Sylvania  Item  Number 
Correlated  Color  Temp. 

Color  Rendering  Index 
Initial  Lumens 
Mean  Lumens  (8000  Hrs)2 
Mean  Lumens  (6000  Hrs)3 


1.  For  Starting  at  50°  F  and  above 

2.  Mean  Lumens  at  40%  of  20,000  Hr  rated  Life—Rapid  Start  Operation 

3.  Mean  Lumens  at  40%  of  15,000  Hr  rated  Life — Instant  Start  Operation — High  Frequency 

4.  Single  lamp  requirement 


FB024 


FB031 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

10.25" 

10.60" 

16.25" 

16.60" 

22.25" 

22.60" 

1.50" 

1.75" 

1 .50" 

1.75" 

1.50" 

1.75" 

.94" 

1.10" 

.94" 

1.10" 

.94" 

1.10" 

medium  bipin 

medium  bipin 

medium  bipin 

16  watts 

24  watts 

31  watts 

78  LPW 

85  LPW 

90  LPW 

265  ma. 

265  ma. 

265  ma. 

67  V. 

100  V. 

133  V. 

20,000  hrs. 

20,000  hrs. 

20,000  hrs. 

.75-2.0  sec. 

.75-2.0  sec. 

.75-2.0  sec. 

210 

260 

300 

350 

350 

290 

3.4-4.5  V. 

3.4-4.5  V. 

3.4-4.5  V. 

2.5-4.0  V. 

2.5-4.0  V. 

2.5-4.0  V. 

1.7  max. 

1.7  max. 

1.7  max. 

13  watts 

20  watts 

27  watts 

97  LPW 

102  LPW 

104  LPW 

210  ma. 

210  ma. 

210  ma. 

61  V. 

96  V. 

131  V. 

15,000  hrs. 

15,000  hrs. 

15,000  hrs. 

425  V.  mln.4 

500  V.  min.^ 

575  V.  min.-* 

50  ms.  max. 

50  ms.  max. 

50  ms.  max. 

1.7  max. 

1.7  max. 

1.7  max. 

FB016/31K  FB016/41K  FB024/31K  FB024/41K  FB031/31K  FB031/41K 


21801 

21802 

21803 

21804 

21805 

21806 

3100K 

4100K 

3100K 

4100K 

3100K 

4100K 

75 

75 

75 

75 

75 

75 

1250 

1250 

2050 

2050 

2800 

2800 

1125 

1125 

1845 

1845 

2520 

2520 

11 
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Sales  Offices 


Atlanta,  Georgia 

2115  Sylvan  Road,  S.W. 

Atlanta,  Georgia  30344 

404762-1781 

Fax:  4047617861 

Boston,  Massachusetts 

(Salem-Danvers) 

60  Boston  Street 

Salem,  Massachusetts  01970 

508777-1900 

Fax:  508741-9528 

Buffalo,  New  York 

25  Dewberry  Lane 
Gardenville  Ind.  Park 
Buffalo.  New  York  14224 
716-6687555 
Fax:  716-668-8171 

Charlotte,  North  Carolina 

3811  North  Davidson  Street 
RO.  Box  5246 

Charlotte,  North  Carolina  28225 

704-334-4671 

Fax:  704-331-9862 

Chicago,  Illinois 

(Elk  Grove  Village) 

800  Devon  Avenue 

Elk  Grove  Village,  Illinois  60007 

708-593-3400 

Fax:  708-952-1228 

Cincinnati,  Ohio 

5480  Creek  Road 
Cincinnati,  Ohio  45242 
513-793-6440 
Fax:  513-793-1522 

Cleveland,  Ohio 

4848  West  130th  Street 
Cleveland,  Ohio  44135 
216-267-6800 
Fax:  216-267-9791 

Dallas,  Texas 

(Carrollton) 

2040  McKenzie  Drive 
RO.  Box  5018 

Carrollton,  Texas  75011-5018 

214-247-7800 

Fax:  214-247-4364 

Denver,  Colorado 

4675  Holly  Street 
Denver,  Colorado  80216 
303-399-1760 
Fax:  303-320-0613 


Detroit,  Michigan 

(Dearborn) 

10800  Ford  Road 
Dearborn,  Michigan  48126 
313-582-8754 
Fax:  313-581-5422 

Hartford,  Connecticut 

100  Constitution  Plaza 
Hartford,  Connecticut  06103 
203-249-5823 

Honolulu,  Hawaii 

94-158  Leoole  St. 

Waipahu,  HI  96797 
808-676-1402 
Fax:  808-677-9644 

Houston,  Texas 

1440  Greengrass  Drive 
Houston,  Texas  77008 
713-869-8671 
Fax:  713-869-4574 

Kansas  City,  Kansas 

450  Funston  Road 

RO.  Box  2910 

Kansas  City,  Kansas  66115 

913-371-3773 

Fax:  913-371-2353 

Los  Angeles,  California 

6505  East  Gayhart  Street 
RO.  Box  2795 

Los  Angeles,  California  90051 

213-726-1666 

Fax:  213-726-1954 

Minneapolis,  Minnesota 

(Fridley) 

5330  Industrial  Blvd.,  N.E. 
Fridley,  Minnesota  55421 
612-571-9400 
Fax:  612-571-5233 

New  Orleans,  Louisiana 

5510  Jefferson  Highway 
New  Orleans,  Louisiana  70183 
504-733-6970 
Fax:  504-734-9221 

New  York,  New  York 

237  Park  Avenue,  9th  Floor 
New  York,  New  York  10017 
212-503-1000 
Fax:  212-972-7371 


Orlando,  Florida 

7492  Chancellor  Drive 
RO.  Box  590327 
Orlando,  Florida  32859 
407-859-6220 
Fax:  407-857-6562 

Philadelphia,  Pennsylvania 

(Devon) 

465  Devon  Park  Drive 
RO.  Box  500 

Devon,  Pennsylvania  19333 

215-293-9330 

Fax:  215-687-1440 

Pittsburgh,  Pennsylvania 

450  Butler  Street 
RO.  Box  9544 

Pittsburgh,  Pennsylvania  15223 

412-781-4533 

Fax:  412-781-9366 

St.  Louis,  Missouri 

(Hazelwood) 

5656  Campus  Parkway 
Hazelwood,  Missouri  63042 
314-731-5515 
Fax:  314-731-3334 

San  Francisco,  California 

(Hayward) 

1455  Crocker  Avenue 
Hayward,  California  94544 
415-475-6800 
Fax:  415-475-6834 

Seattle,  Washington 

750  South  Michigan  Street 
Seattle,  Washington  98108 
206-763-2660 
Fax:  206-762-3986 

Teterboro,  New  Jersey 

1000  Huyler  Street 
Teterboro,  New  Jersey  07608 
201-288-9484 
Fax:  201-288-5605 

Washington,  D.C. 

(Springfield,  Va.) 

6610  Electronic  Drive 
Springfield,  Virginia  22151 
703-354-3100 
Fax:  703-642-5834 


industrial/commercial  lighting 

GTE  Products  Corp.,  Sylvania  Lighting  Center 
Danvers.  MA  01923  508-777-1900 
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SYIMNIA  UGHTING  SERVICES  FIXTURE  CONVERSION  DAIA 


Fixtures  that  are 
“Convertible”  to  the 
Octron  System 


1-F20  (2'  Fixture) 


Typical  Wattages 
after  Conversion 
to  Octron  System 


Typical  Pre- 
Conversion  T12 
System  Wattages^ 


1-F30  (3'  Fixture) 


2-F30  (3'  Fixture) 


1-F40  (4'  Fixture) 


2-F40  (4'  Fixture) 


24  Watts  w/Mag  Ballast  32  Watts  w/Std  lamp  Down  25% 

43  Watts  w/Mag  Ballast  50  Watts  w/Std  lamps  Down  14% 


51  Watts  w/Eiec  Ballasts  82  Watts  w/Std  lamps  Down  38% 
(67  Watts  w/Mag  Ballast) 


57  Watts  w/Elec  Ballast  100  Watts  w/Std  lamps 

(86  Watts  w/Mag  Ballasts) 

29  Watts  w/Mag  Ballast  H 

”  36  Watts  w/SS  lamp 

AO  Watts  w/Std  lamps 

48  Watts  w/  Elec  Ballast  gl  Watts  w/SS  lamps 

(55  Watts  w/Mag  Ballast) 

64  Watts  w/Elec  Ballast  Watts  w/Std  lamps 
wans  w/  tiec  baiiasi 

(84  Watts  w/Mag  Ballasts) 


84  Watts  w/Elec  Ballast  Watts  w/Std  lamps 

122  Watts  w/SS  lamps 

(110  Watts  w/Mag  Ballasts) 

35  Watts  w/Mag  Ballast  ^5  Watts  w/Std  lamp 
^  48  Watts  w/SS  lamp 


62Wa«sw/E,ecB,,« 

(67  Watts  w/Mag  Ballast) 


84W,„s«/E,acBa.M  SSSSiS 

(102  Watts  w/Mag  Ballasts) 


106  Watts  w/Eiec  Ballast 
(133  Watts  w/Mag  Ballasts) 

60  Watts  w/Elec  Ballast 
(65  Watts  w/Mag  Ballast) 


174  Watts  w/Std  lamps 
156  Watts  w/SS  lamps 


Estimated  Change 
in  Fixture  Wattage 
with  Conversion^ 

Estimated  Change 
in  Light  Output 
with  Conversion^ 

Down  25% 

Up  7 -10% 

Down  14% 

Up  7 -10% 

Down  38% 

Up  7 -10% 

Down  43% 

Up  7 -10% 

Down  33% 

Down  20% 

No  Change 

Up  7  - 10% 

Down  36% 

Down  21  % 

No  Change 

Up  7  - 10% 

Down  46% 

Down  34% 

No  Change 

Up  7 -10% 

Down  44% 

Down  31% 

No  Change 

Up  7 -10% 

Down  36% 

Down  27% 

No  Change 

Up  10 -14% 

Down  33% 

Down  21% 

No  Change 

Up  10  - 14% 

Down  43% 

Down  33% 

No  Change 

Up  10 -14% 

Down  39% 

Down  32% 

No  Change 

Up  10-14% 

Down  35% 

Down  23% 

No  Change 

Up  10-14% 

SYLVANIA  Services 


78  Watts  w/SS  lamps 


NOTES: 

1 .  Estimate  is  based  on  fixtures  with  Standard  Magnetic  Ballasts 

2.  Compared  to  lowest  wattage  Octron  system 

3.  Assumes  same  age  of  both  old  &  new  systems  (4100K  v^.  ^ 

consider  immediate  light  level  improvement  provided  by  rela  p«ng. 


•idly  rising  electrical  power  costs  ore  o  concern  almost 
Vwhere.  And  some  locations  face  the  added 
problem  of  limited  power  availabiiity.  The 
energy-saving  ADVANCE  PowrKut  Mark  IV 
ballast  is  an  answer  for  both.  What's 
more,  it  lets  you  maintain  the  basic 
lighting  performance  levels  for  which 
your  present  lighting  system  was 
originally  designed.  .  ^ 


:._.r 


■ "  By  taking  advantage  of  the  extensive 

utility  rebate  programs  available 
throughout  many  areas,  your  acqui- 
sition  cost  may  be  greatly  reduced, 

^  too.  Making  for  one  of  the  fastest  overall 
paybacks  in  ballasting  today.  Indeed, 
choosing  the  new  PowrKut  Mark  IV  may  be 
the  most  logical  move  you've  ever  made -it's 
truly  an  "all-gain /no-pain"  proposition. 


ADVANCE®  PowrKut  Mark  IV  “  Ballast  for  TWo  4-ft.  F40  Rapid  Start  Lamps-60  Hz 


Lamp  Data  | 

Description 

Nom. 

Watts 

(2)  F40 
(2)  F40/U 
Energy 
Savers 

34 

(2)  F40T12, 
(2)  F40T10, 
(2)  FB40T12 

40 

Min. 

Starting 

Temp. 

(°F) 


Baitast 

Input 

Watts 


Line 

Current 

(Amps) 


Circuit 

(Volts) 


Catalog 
Number 
(Class  P) 


Ballast 

Efficacy 

Factor 


Sound 

Rating 


1  Dimensions  (Inches)  | 

Length 

9 

Width 

Height 

Mounting 

ETL  verification  of  performance  to  specifications  In  ETL  Procedure  B30.0 
ig^est  methods  per  ANSI  Standard  C82.2. 


No.  of 
Units 

Per  Sid. 
Ctn. 

Wl. 

Sid. 

Ctn. 

fLbs.) 

10 

38. 

ADVANCP  POWRKllT  mARKSC 

"THE  SAVINGS  WITHOUT  THE  SACRIFICE" 


.  -- ; ADVANCE  POWRKUT  MARK  IV 

>  Ballast  Factor  Watts  Input 

_  |g;Sf6n&afd  Lamps  .95  80 

^^|iEIfeHrgy;S^(rfngs  Lamps  .88  66 


^  ADVANCE  POWRKUr 

Ballast  Factor  Watts  Input 
-'Standard  Lamps  :B5  71 

Savings  Lamps  .81  58 


1_  I 


’  ADVANCE  RQM/VQM 

,  Ballast  Factor  Wot 

ts  ‘nout 

•  ,  Standard  Lamps  .95 

96 

«  ' 

.  ^  Energy  Savings  Lamps  .88 

82 

Specifications  and  data  in  this  bulletin  subject  to  change  without  notice. 


Specifications-ADVANCE  PowrKut  Mark  IV 
Hybrid  Electromagnetic  Ballast 

The  ballast  shall  be  ADVANCE  PowrKut  Mark  IV  hybrid  electro¬ 
magnetic  design  incorporating  special  circuitry  to  cut  off  cathode 
voltage  to  lamp  filaments  after  the  lamps  are  lit.  It  shall  have  an 
average  input  of  80  watts  when  operating  2,  F40T12  (40W)  rapid 
start  lamps  with  ballast  factor  of  .95  and  average  input  of  66 
watts  when  operating  2,  F40T]2  (34W)  energy  saving  rapid  start 
lamps  with  ballast  factor  of  .88.  Performance  verified  by  ETL 
Laboratories  to  specifications  in  ETL  Procedural  Guide  ^0.0, 
using  Test  Methods  of  ANSI  C82.2. 

When  operating  2,  F40T12  (40W)  rapid  start  lamps.  Ballast 
Efficacy  Factor  (B.E.F.)  shall  meet  or  exceed  1.16;  lamp  current 
crest  factor  shall  not  exceed  1.6.  Ballast  shall  have  a  3-year 
warranty;  design  shall  provide  full  rated  20,000  hour  lamp  life. 

Wiring  Diagram 


BLACK 

WHITE 


A 


ADVANCE 

TRANSFORMER  CD. 

O’HARE  INTERNATIONAL  CENTER 
10275  WEST  HIGGINS  ROAD 
ROSEMONT.  ILLINOIS  60018 
TELEPHONE:  708/390-5000 
FAX:  708/390-5 109  TELEX:  25-4305 

A  DtViSIOM  OF  NORTH  AMERICAN  PHtim  CORPORATION 


Advance  Transformer  Co.  1991 


Form  No.  1516  Printed  In  U.S.A 


EBT  LOW  HARMONIC  BALLAST  GUIDE 

RAPID  START  BALLAST  (SERIES  CONNECTION) 


23 

LAMP 

TYPE 

LAMP 

LENGTH 

LAMP 

WATTS 

INPUT 

VOLTAGE 

UNE 

AMPS 

INPUT 

WATTS 

ORDERING 

CODE  ■  'i 

M  •  •. 

F46t1^S., 

n  V'  "  «  li-  r?*'  ' 

' 

^  -I- 

34 

''$120i'  ■ 

:  '  .  r-C;'V  ’ 

0.27  .. . 

■:  -'St-:;-.. 

SSB1  -1 20-1/40 

%  40 

rs:  0.33 . 

.  .  38  ;.T:f 

MBifliCSBB 

1" ' 

nOSBHB 

3l.-.-;-N 

SSB1-277r1/40  LH  ^  J 

38 

2 

ifkir 

F40T12/RS 

4' 

34 

.  120 

;  .  0.50 

59 

SSB1 -1 20-2/40  LH 

40  - 

0.60 

71 

34 

277  ^ 

0.22 

59 

SSB1 -277-2/40  LH  ,  \\-Jf 

40 

0.26 

71 

CO 

F40T1^RS'' 

4‘": 

'■^34  r 

msm 

0.77;  ‘V 

90-:.- 

:  40 

0.89 

105  .. 

-  34  . 

l^B 

■  0.33 

90 

-  SSB1 -277-3/40  LH  ^ 

■;  40 

^  0.39  .  ; 

105  ,  - 

2 

it*** 

F96T12/HO 

8' 

95 

120 

1.36 

160 

SSB1 -120-2/96  HO  LH 

110 

1.62 

190 

95 

277 

0.59 

160 

SSB1 -277-2/96  HO  LH 

110 

0.70 

190 

INSTANT  START  BALLAST  (PARALLEL  CONNECTION) 


SB03M» 

mMmm 

mm 

HB 

mym 

3 

* 

F032T8 

4' 

— tiaa 

:  120 

V  ;  0.75 

88 

SSB2-1 20-3/32  IS  LHi?Si 

F032T8 

4' 

32  : 

r27J 

c  -  0.32 

88 

SSB2-277-3/32  IS  LH  ^S 

2 

F96T12/IS 

8' 

60 

120 

0.89 

105 

SSB2-1 20-2/96  IS  LH  'g 

75 

1.11 

130 

60 

277 

0.39 

105 

SSB2-277-2/96  IS  LH  i; 

75 

0.48 

130 

.-(TWlNTqBE)!; 

msmm 

emsm 

T--.VV...V  -V-  4.  vva, 

'  V  .  ;;iv: ?? 

•■.  :><;!  •;  1 .  -t  ft  ?=?:;•> T-rf 

\='  ■  P'. . 

**** 


ALSO  COMPATIBLE  WITH  F025T8  LAMPS 
ALSO  COMPATIBLE  WITH  FO40T8  LAMPS 
ALSO  COMPATIBLE  WITH  F30T12,  OR  F25T12  LAMPS 
ALSO  COMPATIBLE  WITH  F72T12/HO  OR  F84T12/HO  LAMPS 
ALSO  COMPATIBLE  WITH  F60T12,  F70T12  OR  F84T12  U\MPS 


EBT  SPECIAL  PRODUCT  GUIDE 


LAMPS 

LAMP 

TYPE 

LAMP 

LENGTH 

LAMP 

WATTS 

INPUT 

VOLTAGE 

LINE 

AMPS 

INPUT 

WATTS 

ORDERING 

CODE 

2 

★ 

F40T12/RS 

4' 

34 

120 

0.53 

59 

SSB1 -120-2/40  MINI 

40 

0.64 

71 

34 

277 

0.23 

59 

SSB1 -277-2/40  MINI 

40 

0.28 

71 

2 

F032T8/RS 

4' 

32 

120 

0.58 

64 

SSB1 -120-2/32  MINI 

32 

277 

0.25 

64 

SSB1 -277-2/32  MINI 

2 

** 

F032T8/RS 

4’ 

32 

120 

0.53 

62 

SSB1 -120-2/32  LH 

32 

277 

0.23 

62 

SSB 1-277-2/32  LH 

3 

F032T8/RS 

4' 

32 

120 

0.80 

94 

SSB1 -120-3/32  LH 

32 

277 

0.35 

94 

SSB1 -277-3/32  LH 

2 

F017T8/RS 

2' 

17 

120 

0.29 

34 

SSB2-1 20-2/1 7  IS 

17 

277 

0.12 

34 

SSB2-277-2/17  IS 

2 

* 

F40T12/RS 

4' 

34 

120 

0.60 

71 

SSB1-120-2/40MPX  LH 

40 

0.73 

86 

34 

277 

0.26 

71 

SSB1-277-2/40MPX  LH 

40 

0.32 

86 

2 

★ 

F40T12/RS 

4' 

34 

120 

0.56 

66 

SSB1 -120-2/40  LH  100% 

40 

0.68 

80 

34 

277 

0.24 

66 

SSB1 -277-2/40  LH  100% 

40 

0.29 

80 

*  ALSO  COMPATIBLE  WITH  F40T1 2/32W,  F30T12,  F25T1 2,  3"  AND  6"  “U”  TUBE  LAMPS 

**  ALSO  COMPATIBLE  WITH  F025T8,  F032T8  LAMPS 

The  ballast  total  harmonic  distortion  level  may  not  be  less  than  20%  when  used  with  the  above  compatible  lamps. 
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ECO  »i0  -  KATERVLIET  ARSENAL 
INSTALL  ENERGY  EFFICIENT  MOTORS 
FILENAME:  REPEEH 

DATE:  29  AOG  91  OPERATING  KODRS  --  bOOO 


LIST  PRICE 

CONTRACTOR 

LABOR 

MAT'L  4  LABOR 

RELIANCE 

RELIANCE 

REMOVE  OR 

PRICE 

MOTOR  ENERGY-EFF. 

ENERGY-EFF. 

INSTALL 

W/  MARKUPS 

SIZE 

ENCLOSED 

ENCLOSED 

MOTOR 

(HP) 

(1991$) 

(1991$) 

(1991$) 

(1991$) 

3 

395 

296 

45 

609 

5 

478 

359 

45 

703 

8 

636 

477 

48 

892 

iO 

795 

596 

50 

1079 

15 

1042 

782 

63 

1406 

20 

1345 

1009 

77 

1799 

25 

1608 

1206 

80 

2107 

30 

1905 

1429 

84 

2457 

40 

2563 

1922 

100 

3259 

50 

3207 

2405 

125 

4077 

60 

4487 

3365 

145 

5596 

75 

5820 

4365 

170 

7193 

100 

7140 

5355 

225 

8884 

125 

9275 

6956 

285 

11514 

150 

10942 

8207 

335 

13579 

200 

12961 

9721 

400 

16096 

250 

16652 

12489 

450 

20448 

300 

17748 

13311 

500 

21868 

EFFICIENCES 


RELIANCE  RELIANCE 

STD  MOTOR  ENERGY-EFF. 
WH.  EFF.  ENCLOSED 
(1)  {%) 

ENERGY  COST  SIMPLE 
SAVINGS  SAVINGS  PAYBACK 
mm)  ($/YR)  (YRS) 

IIM 

87.5% 

2093 

142 

4.3 

81.31 

88.5% 

2256 

153 

4.6 

82.0^. 

89.8% 

3556 

241 

3.7 

84.01 

90.2% 

3663 

248 

4.3 

84.8% 

90.9% 

5360 

363 

3.9 

85.8% 

91.7% 

6774 

459 

3.9 

86.3% 

92.3% 

8504 

576 

3.7 

88.0% 

92.7% 

mi 

524 

4.7 

88.0% 

93.3% 

11557 

783 

4.2 

89.3% 

93.3% 

10745 

728 

5.6 

89.3% 

93.1% 

12444 

843 

6.6 

90.3% 

94.0% 

14839 

1005 

7.2 

90.6% 

94.5% 

20389 

1382 

6.4 

92.3% 

94.9% 

16608 

1125 

10.2 

91.7% 

95.1% 

26176 

1774 

7.7 

93.0% 

95.1% 

21256 

1440 

11.2 

93.6% 

95.4% 

22557 

1528 

13.4 

94.1% 

95.6% 

22390 

1517 

14.4 

ASSUMPTIONS:  CONTRACTORS  DISCOUNT  FACTOR  =  0.65  FOR  STANDARD  DUTY,  0.75  FOR  ENERGY  EFFICIENT 
MOTORS  ARE  TOTALLY  ENCLOSED, T-FRAME,  1800  RPM,  460  VOLT,  3  PHASE 
SAVINGS  --  HP  ‘  0.746*[(1/ST  EFF)-(1/EN  EFFll  *  HRS/YR  *  ELECOST 
OPERATING  TIMES:  24  HR/DA 

5  DA/  6000  HRS/YR 

ELECTRICITY  COST:  AVERAGE  OF  ENERGY  k  DEMAND  CHARGES  $0.0678  /KWH 


Mt»U. 


SUBJECT  _  ECo  !o 


AEP  NO  '->3'7^  -  'JDI 


OF 


- p-f. 

DESIGNER 

.  I  ujb 

r- 

DATE  ^  ^  ‘ 

CHECKER 

DATE 

Ilst 

r 

TTO-'- 

'  { 

L!!0  - 

yv'  =-7  i  i 

P 

( 

'ioro- 

'/■li  ^  ' 

r  Ae  l  Lhu  ll.  Lc '  ■  ■: 

\  t  i 

y  -  ':4 

,  /  /  /  / 

(^'/4.rc  gFrl<-/f5^J<l.^  ”  -'^tg  ctoi^  E«=C ( f£r-.iC 

|irU^C.T- 

tl 

/  A/£-f4c 

yATERi'LIET  ARSENAL 

ECOitlO  -  INSTALL  ENERGY  EFFICIENT  MOTORS 


IW  12110  SHALL  PARTS  PLATING 


NO . 

HP 

PRESENT  HETHOD 

FUTURE  HETHOD 

SAVINGS 

ENERGY  USE 

ENERGY  USE 

HP 

(KH) 

(HBTU/YR) 

($/YR) 

(KH) 

(HBTU/YR) 

($/YR) 

(HBTU/YR)  ($/YR) 

3 

3 

9 

B.7 

186 

$3,779 

7,7 

163 

$3,326 

22 

$4.53 

3 

5 

!5 

13.8 

293 

$5,969 

12,6 

269 

$5,480 

24 

$489 

3 

7.5 

22,5 

20,5 

436 

$8,871 

18,7 

398 

$8,101 

38 

$771 

11 

10 

ilO 

97.7 

2. .081 

$42,339 

91.0 

1,938 

$39,429 

143 

$2,910 

1 

15 

1  J 

13.2 

281 

$5,722 

12.3 

262 

$5,335 

19 

$387 

1 

20 

20 

17.4 

371 

$7,541 

16,3 

347 

S7,052 

24 

$489 

4 

25 

100 

86.5 

1 ,842 

$37,486 

80,8 

1,721 

$35,029 

121 

$2,457 

2 

30 

60 

50.9 

1,083 

$22,044 

48,3 

1,028 

$20,926 

55 

$1,118 

c 

40 

200 

169.5 

3,611 

$73,480 

1.59.9 

3 , 406 

$69,306 

205 

$4,174 

r\ 

f- 

60 

120 

100.3 

2,136 

$43,471 

96,2 

2,048 

$41,673 

88 

$1,798 

35 

672 

578.5 

12,320 

$250,702 

543,7 

11,580  $235,656 

739 

$15,046 

UV  12050  HEOIUH  TUBE  PLATING 

NO ,  HP 

PRESENT  HETHOD 

FUTURE  HETHOD 

SAVINGS 

inTAi 

ENERGY  IJ 

3E 

ENERGY  USE 

HP 

(KW) 

( HBTU/YR ) 

($/YR) 

(KU) 

( H8TU/YR )  ( $/YR ) 

(HBTU/YR)  ($/YR) 

4  3 

12 

8.7 

261 

$5,305 

7.7 

229  $4,669 

31 

$637 

6  5 

30 

27.5 

B24 

$16,759 

25.3 

756  $15,386 

67 

$1,373 

4  7.5 

30 

27,3 

816 

$16,605 

24.9 

745  $15,163 

71 

$1,442 

2  15 

30 

26.4 

790 

$16,067 

24,6 

736  $14,980 

53 

$1 ,087 

12  20 

240 

208.8 

6,242 

$127,034 

195.2 

5,837  $118,792 

405 

$8,243 

3  40 

120 

iOl.7 

3,041 

$61 ,893 

95,9 

2,869  $58,377 

173 

$3,516 

1  60 

60 

50.2 

1,499 

$30,513 

48,1 

1,437  $29,251 

62 

$1,262 

32 

522 

450.6 

13,473 

$274,176 

421,8 

12,610  $256,617 

863 

$17,5.59 

TOTALS 

67 

1193.5 

1 ,029 

25,793 

$.524,879 

966 

24,190  $492,273 

1,602 

$32,605 

ELECTRICITY  PRICE  = 

$20.35 

/H8TU 

OPERATING  HOURS  PER  YEAR  IIEDIUH  TUBE  PLATING  =  8760 

SHALL  PARTS  PLATING  =  6240 
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ECO  Con s t  r  uc  t  i  on  Cost  Est  i  fvia t  e 
Cal cul at i ons 


ECO  Names  ENERGY  EFF'ICIE-NT  MOTORS 


ECO  #s  10 


02/05/92 


1 99 1  ECO  "bare"  c  os t  s  ( f  r  om  c  os t  es t i mat  e  sh ee t  > 


Mater i al 

,01/ 

Labor 

$9, 038 

S  LI  b  t  o  t  a  1  b  a  r  e  c  ci  s  t  s 

/2  9  055 

F"ICA  Insurance  <20/^  of  Labor) 

$1,008 

Sales  T  a  x  (.  n  o  t  a  p  p  1  i  c  a  b  1  e  f «;:« r  Q 0 6 0 ) 

‘‘^0 

Subtotal 

$74  9  bbS 

Over  h  e-ad  ( 1 5“/«  > 

$11,1 99 

Subtotal 

$85 , 862 

Profit  <107.) 

$8,506 

Subtotal 

$94 , 448 

EJond  <17.) 

$944 

SSubtotal 

$95,392 

Cont  i  ngenc  y  <1 07. ) 

$9,539 

Subtotal  (Construction  Cost  Input  l-'or  LCCID  *) 

1  $  1 U  ’’1 9  9  3 1 

SIOH  (67.  of  Construction  Cost) 

$b  9  29b 

Subtotal 

$111, 227 

Design  (67.  of  Construction  Cost) 

$6, 296 

Project  Cost 

$ 117, 523 

*  The  SIOH  costs  (S«07-)  and  Design  costs  (6«0‘X)  are  ^iutomat  i  cal  1  y 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


/O  -  S 


CONSTRUCTION  COST  ESTIMATE 

DATE  PREPARED 

ENERGY  ENGINEERING  ANALYSIS 

LOCAT  ION  - - - — ■  - 

ARCHITECT  ENCIHEER 

_ _ REYNOLDS.  SMITH  AND  HILLS  A.E.P 

drawing  ho.  flsTiMATOW 

Q..' 


%rog^  SU.MAAY|  HO. 

unit. 


SHEET  /  or 


BASIS  FOR  estimate 

L_j  COOC  A  f^fo  <im»ign  comp/#|*<0 
m  COOC  •  (Pr^iimlnmrr 
Q  COOC  C  (PInmJ 

\  1  OTMCA  (Spmcify} 


CMC  FORM 
I  AM  if 


(ER  n2  0~S4S^730)>  PtfViOUS  lOmOM  MAY  tf  115 


*  «.«.  ftevciMMiiir  MiariM  orfics  .  it4»o~ti«i4« 

fTRA/vsLi/c£;vr; 


SUBJECT.  VJ\IA  -  ^\dp.  HO^i4q  c  IIS' 

R6pUce  {Z[ec't^\c  {toilers 


DESIGNER . 
CHECKER  _ 


AgPiMo  z-^o  -^379-oOZ 

SHEET  I _ OF  ^ 

DATE _ 

DATE _ 


^(l!9  ^  \z. 

‘Tlxe  (^.lecb/vc  in  66c;l^cV^^  ^  I Zs  aj  /zr^ 

U  S  “Fi  v^  ^  (A  Aa'  <3^  ^-Pl  C-CC^?  OIA  TTv'^  b  £i  i.  ( (f  /"  I  ^  ^  vy" 

Qo  Ku>  j  ,:2.io  Ki^/ s"g> /<u3  ^e?  K  oO  j  y-csj^  e.c'Hs^t^ly  . 

/c,j^(ac'hA^.  uo\-t;Uv  ioj>;lfir4  ~iLci.± 

I  'bU.e^  (--os-L  Poy'  €^t\r(^Y  '  cfi-fy  -^U\S 

l0c(,t  ‘  I  (  b-^  ^cc^(^ce.c(  by  (pv/e.v/'^li)  j/OdT"  iMB'tt-i  . 

ZK  e,  (^v,iAi\u-af  ivoH/i  ~h^c<,'{-  C^"'- -f'^Occirl  o<y\  '( -S 

'^c^S  Co.(  b  \^  ^  f\  r^  ^  /*»  f^C  A  ^  f  “h  /*  r\  .Ala  r\  r  X  "4—^  .A  r\  ./'  r\  .’’t  \^. 

■pUc  sLl. 


lAJcci  Cc<.[  CCi.l^€^c^  by  o<  £  ^rCo 

-pUc  C.  si\LS>‘^\A.  O'^  -3  .  A-Si  cK.  i^,  I 

O f^-l\rccb:i  o('i.  \j  i\r s,  l-t y  0>ZO  y-LKc-  laol^ 

o p  • 


'f. 

t\rs  lo  ^ 


^SGx  X  0,10  =  ^'^Vyt<K^ 

C^KK,-r lT cwbz  £,\Atiryy  K.i(2-  C  p  1  ^  H  y  ')  * 


Ku3  ^  17 rq 


Hvs 


=  731,7^^’ 


1  -7^+'^ 


jP^.'b^iy-e  ^LA-i^iyy  UiC  C /^  (  G^S  )  • 


74^/7.  H-  4^?.gO  a-ff:)  n  5/2/.  8  /y^ 


/v~^ 


1^-/ 


AEP  NO 


n»a. 


SUBJECT.  VvjVA  -  ■  Q-o^UH-  \ 

Ucc  G^iec 


Rd^p(<i 


SHEET. 


2^10-  -oox 

'2.  OF _ _ 


DESIGNER  _  O.l. 
CHECKER _ 


DATE. 

DATE 


"Tks-  -FM.Arvi're-  £.iA€vy,y  U  ^  C  C  ol  I  Cv<.  (a-tvc^ 

"fck'C  t/y\V(  b-c  L£>^  e. 

-C^'kR,  c  t  y?  C  y  <9'F  ^.G.  lQ<5>ild*^  is  . 


lp\At\rr^Y  ' 


-  24^7.^ -  O  =  24-^7.44^2111: 
'f  'yr  _ _ _ 


/OcAltivActf  = 

0 


{  ^<kv  \^<J  £  * 


:  24^7.4  2121. 8  r  ^^24.^)'^^'%/ 


P ro  J  e  t-T  X'^^lciAxei^'ir^cb! Cosiz  • 

"n>+<^((  ProJe,c-t  Coiir  - 
S  e  Oa^-t  Gs4r  -Ske^  -Tor 


/2'2 


SUBJECT. 


DESIGNER 
CHECKER  . 


AEP  NO 
SHEET, 
DATE_ 
DATE_ 


,  4 

:2^9t ^  £fi.^ 

0**  vH'lrriA- 


i 


So. 


^  l/kx4-E-oc(^ 


^  (^</w 


'5>l^l,s  / 4. (4 


/3. 


OOO 


57.  Soo 


3 


PROJECT:  WATEROLIET  ARSENAL  LIMITED  ENERGY  STUDY  01/31/92 

INPUTS:  1)  Days  Per  Week  That  HVAC  Operates  7  Oays/Week 

2)  Suminer  Room  Dry  Bulb  Temperature  75  'F  (db) 

Room  Wet  Bulb  Temperature  63  'F  (wb) 

3)  Winter  Room  Dry  Bulb  Temperature  68  'F  (db) 

If  RH  Controlled,  wb  Temp.  57  ’F  (wb) 

and  Ground  Water  Temperature  50  'F 

4)  Outside  Air  Quantity  (cfm)  1  cfm 

5)  HVAC  Oper .  Hrs/Shft :  12  M  ->  8  AM  8  Hrs/Shift 

8  AM  ->  4  PM  8  Hrs/Shift 

4  PM  ->  12  M  8  Hrs/Shift 

Temperatures  Hours  of  Occurrence  Total  Outside  Air  Load  (MBtu/Yr) 

-  -  Qpg^  _  - 


db-Range 

wb 

00-08 

08-16 

16-24 

Hours 

Cooling 

Oehumid 

Heating 

Humid . 

120 

124 

0 

0.0000 

0.0000 

0.0000 

0.0000 

115 

119 

0 

0.0000 

0.0000 

0.0000 

0.0000 

110 

114 

0 

0.0000 

0.0000 

0.0000 

0.0000 

105 

109 

0 

0.0000 

0.0000 

0.0000 

0.0000 

100 

104 

0 

0.0000 

0.0000 

0.0000 

0.0000 

95 

99 

75 

0 

7 

0 

7 

0.0002 

0.0001 

0.0000 

0.0000 

90 

94 

72 

0 

28 

6 

34 

0.0006 

0.0004 

0.0000 

0.0000 

85 

89 

71 

0 

95 

28 

123 

0.0016 

0.0018 

0.0000 

0.0000 

80 

84 

68 

4 

177 

73 

254 

0.0020 

0.0024 

0.0000 

0.0000 

75 

79 

66 

27 

248 

140 

415 

0.0009 

0.0032 

0.0000 

0.0000 

70 

74 

64 

115 

257 

222 

594 

0.0000 

0.0039 

0.0000 

0.0000 

65 

69 

61 

234 

235 

271 

740 

0.0000 

0.0019 

0.0000 

0.0000 

60 

64 

57 

263 

212 

252 

727 

0.0000 

0.0000 

0.0048 

0.0000 

55 

59 

52 

274 

190 

236 

700 

0.0000 

0.0000 

0.0085 

0.0009 

50 

54 

48 

263 

183 

214 

660 

0.0000 

0.0000 

0.0116 

0.0036 

45 

49 

43 

242 

183 

205 

630 

0.0000 

0.0000 

0.0146 

0.0069 

40 

44 

38 

229 

202 

205 

636 

0.0000 

0.0000 

0.0182 

0.0099 

35 

39 

34 

261 

241 

251 

753 

0.0000 

0.0000 

0.0257 

0.0133 

30 

34 

30 

295 

220 

262 

777 

0.0000 

0.0000 

0.0308 

0.01.52 

25 

29 

25 

216 

156 

191 

563 

0.0000 

0.0000 

0.0254 

0.0128 

20 

24 

20 

163 

112 

130 

405 

0.0000 

0.0000 

0.0205 

0.0103 

15 

19 

16 

110 

79 

96 

285 

0.0000 

0.0000 

0.0160 

0.0074 

10 

14 

11 

84 

43 

65 

192 

0.0000 

0.0000 

0.0118 

0.0053 

5 

9 

6 

60 

27 

38 

125 

0.0000 

■  0.0000 

0.0084 

0.0036 

0 

4 

2 

37 

16 

22 

75 

0.0000 

0.0000 

0.0054 

0.0022 

-5 

-1 

-3 

27 

3 

9 

39 

0.0000 

0.0000 

0.0030 

0.0012 

-10 

-6 

-8 

10 

0 

4 

14 

0.0000 

0.0000 

0.0012 

0.0004 

-15 

-11  • 

-13 

5 

0 

0 

5 

0.0000 

0.0000 

0.0004 

0.0002 

-20 

-16  ■ 

-17 

3 

0 

0 

3 

0.0000 

0.0000 

0.0003 

0.0001 

-25 

-21 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-30 

-26 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-35 

-31 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-40 

-36 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-45 

-41 

0 

0.0000 

0.0000 

0.0000 

0.0000 

Totals 

2922 

2914 

2920 

8756 

0.0053 

0.0138 

0.2066 

0.0935 

Total  operating  hours  for 

each  system 

833 

2167 

6.589 

5862 

/2'-3 


A(9\  m 


UOCATION 


CONSTRUCTION  COST  ESTIMATE 


ENERGY  ENGINEERING  ANALYSIS 


VJ/ll  ARSe/OAu 


DATE  PREPARED 

I  -2  \  - 


BASIS  FOR  ESTIMATE 


ARCHITECT  ENGINEER 


REYNOLDS,  SMITH  AND  HILLS 


1^^  COOe  A  (No  dmmtsn  complmtod) 
rn  COOC  B  (Prmtiminmry  domign) 

[  1  COOe  C  (Finoi  dmmian) 

□  OTHER  (SpocHy} 


DRAWING  NO. 


ESTIMATOR 

W. 


{CHECKED  BY 


TOTAL 

COST 


ENG  FORM 


*  V.%.  eOVIIHttfMT  MtNTIM  OTflCt  .  ItSt 


(ER  lJ10-343‘730)i 


PtfVIOUS  EDITION  MAY  M  ('TRAiVSLUCEIVTJ 


CONSTRUCTION  COST  ESTIMATE 


ENERGY  ENGINEERING  ANALYSIS 


DATE  prepared 


BASIS  FOR  ESTIMATE 


LOCATION 


lA/ATE?e\/Ll£r  A^se^JAL 


ARCHITECT  ENGINEER 

REYNOLDS,  SMITH  AND  HILLS 


DRAWING  NO. 


B 


ESTIMATOR 

w. 


K  COOC  A  f/Vo  oompia 

rn  coo*  a  (Prmliminmry  dmmi0t} 
f~n  COO*  C  (Fin%l 
{  1  OTmCR 


CHECKED  BY 


QUANTITY 


pic^LC  _&^jii/sUMMAR  Y  NO. 


I  ^  V6  5~  _ ! _ 

^ S>  /\(aA:{> ^ arh^  c  _ \ _ 

1  2^^  (t]  0  0  ^a(.  P/<AC  ctilv>^^gy 

'A  6^  6lk,S-teg|  5b  /--P 

_ I 

^ ^sT  ^  P" f g i> \ _ ( _ ^ ^ 

M  I  £A 

(3)  Rev^Agve-  Cx^jt  ■  £o-|k ,/- _ I 

iM  i.^  tKCa'^a4d  ^ / (  lire^^cCi  6  '  I  So  t-f' 

[^)  ^  C^A-ecf  (^Cf>f.  .  I  -rr  !-P 

^1^^  ClT'-tsCi  f/T  3Ao<a/!’  ,  A,  "  'X- 


i7zrl 


le 


8.26 


7.2o 


I  ft.  ST 


13, gr 


1^0 


o.x\ 


3.34 


3.0 


r. 


UABOR 


TOT  AU 


17Z3^ 


IS 


Z44 


3Lo 


1^ 


‘?/ 


‘^oo 


3Z 


3"/ a 


6 


MATERIAL 


TOTAt 


5747 


IZS 


e.zi 


3.46 


3  0f/ 


12.40 


.(3C 


S7^0 


\ZQ 


Z47 


1^9 


359 


13 


TOTAL 

COST 


7^4r 


/5-5 


^9^ 


OS 
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-0  - 

l+DO 

ZG 

fb 

(,^5 

till 

Z9  ! 

3r 

ENG  FORM 


fEJ?  tltO-34S-r30)> 


mVKXIS  COITION  AUV  If  Il5fn 


•  tt.S.  COVCaMMtHT  O90*Ct  .  Itlt  O— 

(TRASSLVCENT) 
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ECO  Construction  Cost  Estimate 
Calculations 


02/05/92 


ECO  Name:  Replace  Electric  Boilers  with  Natural  Gas  Boilers 

ECO 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material 

Labor 

$18,876 

$10,711 

Subtotal  bare  costs 

FICA  Insurance  (20%  of  Labor) 

Sales  Tax  (Not  Applicable  For  GOGO ) 

$29,587 

$2,142 

$0 

Subtotal 

Overhead  (  15% ) 

$31  ,729 
$4 ,759 

Subtotal 

Profit  (10%) 

$36,488 

$3,649 

Subtotal 

Bond  (  1%) 

$40,137 

$401 

Subtotal 

Contingency  ( 10% ) 

$40,538 

$4,054 

4. 

Subtotal  (Construction  Cost  Input  For  LCCID  y) 

V 

1  $44,592 

SIOFl  (6.0%  of  Construction  Cost) 

$2  ,676 

Subtotal 

Design  (6.0%  of  Construction  Cost) 

$47,268 

$2,676 

Total  Project  Cost 

$49,944 

^  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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Building  120 
AHU  1  Analysis 


Zone 

Measured 

P(v) 

Oelocity 

FPM 

Duct 

in 

Si  ze 
X  in 

Area 

SqFt 

Measured 

CFM 

Design 

CFM 

CFM 

Diff 

1 

0.J007 

1271 

14 

14 

1  .36 

1730 

1240 

490 

2 

0.0467 

865 

14 

16 

1  .56 

1346 

1200 

146 

3 

0.1039 

1291 

10 

18 

1  .25 

1614 

1000 

614 

4 

0.0162 

510 

10 

14 

0.97 

496 

600 

-104 

5 

0.0294 

687 

10 

14 

0.97 

668 

700 

-32 

6 

0.1167 

1368 

8 

10 

0.56 

760 

450 

310 

7 

0.1542 

1573 

8 

10 

0.56 

874 

360 

51-4 

8 

0.0343 

742 

12 

12 

1  .00 

742 

700 

42 

Totals 

8230 

6250 

1980 
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PROJECT: 


WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY 


01/31/92 


INPUTS:  1) 

2) 

3) 


4) 

5) 


Days  Per  Week  That  HVAC  Operates 
Summer  Room  Dry  Bulb  Temperature 
Room  Wet  Bulb  Temperature 
Winter  Room  Dry  Bulb  Temperature 
If  RH  Controlled,  wb  Temp 
and  Ground  Water  Temperature 
Outside  Air  Quantity  (cfm) 

HUAC  Oper.  Hrs/Shff.  12  M  ->  8  AM 
8  AM  ->  4  PM 
4  PM  ->  12  M 


5  Days/Week 
75  'F  (db) 

63  ’F  (wb) 

68  ‘F  (db) 

’F  (wb) 

'F 

I  1225  cfm 

2  Hrs/Shift 
8  Hrs/Shift 
2  Hrs/Shift 


Temperatures  Hours  of  Occurrence  Total 
-  -  Oper . 


Outside  Air  Load  (MBtu/Yr) 


db-Range 

wb 

00-08 

08-16 

16-24 

Hours  • 

Cooling 

Dehumid 

Heating 

Humid. 

120 

124 

0 

0.0000 

0.0000 

0.0000 

0.0000 

115 

119 

0 

0.0000 

0.0000 

0.0000 

0.0000 

110 

114 

0 

0.0000 

0.0000 

0.0000 

0.0000 

105 

109 

0 

0.0000 

0.0000 

0.0000 

0.0000 

100 

104 

0 

0.0000 

0.0000 

0.0000 

0.0000 

95 

99 

75 

0 

7 

0 

5 

0.1482 

0.1213 

0.0000 

0.0000 

90 

94 

72 

0 

28 

6 

21 

0.4827 

0.3402 

0.0000 

0.0000 

85 

89 

71 

0 

95 

28 

73 

1.1781 

1 .3278 

0.0000 

0.0000 

80 

84 

68 

4 

177 

73 

140 

1 .3222 

1.5936 

0.0000 

0.0000 

75 

79 

66 

27 

248 

140 

207 

0.5578 

•  1.9769 

0.0000 

0.0000 

70 

74 

64 

115 

257 

222 

244 

0.0000 

1 .9728 

0.0000 

0.0000 

65 

69 

61 

234 

235 

271 

258 

0.0000 

0.8036 

o.ooon 

0.0000 

60 

64 

57 

263 

212 

252 

243 

0.0000 

0.0000 

1 .9678 

0 .0000 

55 

59 

52 

274 

190 

236 

227 

0.0000 

0.0000 

3.3615 

0.0000 

50 

54 

48 

263 

183 

214 

216 

0.0000 

0.0000 

4.6547 

0.0000 

45 

49 

43 

242 

183 

205 

211 

0.0000 

0.0000 

5.9576 

0.0000 

40 

44 

38 

229 

202 

205 

222 

0.0000 

0.0000 

7.7703 

0.0000 

35 

39 

34 

261 

241 

251 

264 

0.0000 

0.0000 

11.0100 

0.0000 

30 

34 

30 

295 

220 

262 

257 

0.0000 

0.0000 

12.4480 

0.0000 

25 

29 

25 

216 

156 

191 

184 

0.0000 

0.0000 

10.1715 

0.0000 

20 

24 

20 

163 

112 

130 

132 

0.0000 

0.0000 

8.2019 

0.0000 

15 

19 

16 

no 

79 

96 

93 

0.0000 

0.0000 

6.4059 

0.0000 

10 

14 

11 

84 

43 

65 

57 

0.0000 

0.0000 

4.3255 

0.0000 

5 

9 

6 

60 

27 

38 

37 

0.0000 

0.0000 

3.0237 

0.0000 

0 

4 

2 

37 

16 

22 

22 

0.0000 

0.0000 

1 .9534 

0.0000 

-5 

-1 

-3 

27 

3 

9 

9 

0.0000 

0.0000 

0.8201 

0.0000 

-10 

-6 

-8 

10 

0 

4 

3 

0.0000 

0.0000 

0.2560 

0.0000 

-15 

-11  • 

-13 

5 

0 

0 

1 

0.0000 

0.0000 

0.0975 

0.0000 

-20 

-16  ■ 

-17 

3 

0 

0 

1 

0.0000 

0.0000 

0.0621 

0.0000 

-25 

-21 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-30 

-26 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-35 

-31 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-40 

-36 

0 

0.0000 

0.0000 

0.0000 

0.0000 

-45 

-41 

0 

0.0000 

0.0000 

0.0000 

0.0000 

Totals 

2922 

2914 

2920 

3125 

3.6890 

8.1363 

82.4875 

0.0000 

Total 

operating  hours  for  each  system 

446 

948 

2177 

0 

/3'5 


PROJECT:  UATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY 


01/31/92 


INPUTS:  1)  Days  Per  Week  That  HUAC  Operates 

2)  Summer  Room  Dry  Bulb  Temperature 

Room  Wet  Bulb  Temperature 

3)  Winter  Room  Dry  Bulb  Temperature 

If  RH  Controlled,  wb  Temp 
and  Ground  Water  Temperature 

4)  Outside  Air  Quantity  (cfm) 

5)  HVAC  Oper.  Hrs/Shft:  12  M  ->  8  AM 

8  AM  ->  4  PM 
4  PM  ->  12  M 


5  Oays/Week 
75  ‘F  (db) 

63  ‘F  (wb) 

68  ’F  (db) 

‘F  (wb) 


Temperatures 


2  Hrs/Shift 
8  Hrs/Shift 
2*  Hrs/Shift 


Hours  of  Occurrence 


Total 


Outside  Air  Load  (MBtu/Yr] 


db-Range 

wb 

00-08 

08-16 

16-24 

Oper. 

Hours 

Cooling 

Dehum  id 

Heating 

120 

124 

0 

0.0000 

0.0000 

115 

119 

0 

0.0000 

0.0000 

110 

114 

0 

0.0000 

105 

109 

0 

0.0000 

100 

104 

0 

0.0000 

95 

99 

75 

0 

7 

0 

5 

0.1125 

90 

94 

72 

0 

28 

6 

21 

0.3665 

0.2583 

85 

89 

71 

0 

95 

28 

73 

0.8944 

80 

84 

68 

4 

177 

73 

140 

1 .0038 

HR 

75 

79 

66 

27 

248 

140 

207 

0.4234 

HRiBH 

70 

74 

64 

115 

257 

222 

244 

0.0000 

1.4977 

65 

69 

61 

234 

235 

271 

258 

0.0000 

60 

64 

57 

263 

212 

252 

243 

0.0000 

1.4939 

55 

59 

52 

274 

190 

236 

227 

0.0000. 

2.5520 

50 

54 

48 

263 

183 

214 

216 

0.0000 

3.5337 

45 

49 

43 

242 

183 

205 

211 

0.0000 

4.5229 

40 

44 

38 

229 

202 

205 

222 

0.0000 

35 

39 

34 

261 

241 

251 

264 

0.0000 

8.3586 

30 

34 

30 

295 

220 

262 

257 

0.0000 

9.4503 

25 

29 

25 

216 

156 

191 

184 

0.0000 

20 

24 

20 

163 

112 

130 

132 

0.0000 

6.2268 

15 

19 

16 

110 

79 

96 

93 

0.0000 

4.8633 

10 

14 

11 

84 

43 

65 

57 

0.0000 

3.2838 

5 

9 

6 

60 

27 

38 

37 

0.0000 

2.2955 

0 

4 

2 

37 

16 

22 

22 

0.0000 

1 .4830 

-5 

-1 

-3 

27 

3 

9 

9 

0.0000 

-10 

-6 

-8 

10 

0 

4 

3 

0.0000 

0.1944 

-15 

-11 

-13 

5 

0 

0 

1 

0.0000 

-20 

-16 

-17 

3 

0 

0 

1 

0.0000 

-25 

-21 

0 

0.0000 

-30 

-26 

0 

0.0000 

-35 

-31 

0 

0.0000 

-40 

-36 

0 

0.0000 

-45 

-41 

0 

0.0000 

Totals 

2922 

2914 

2920 

3125 

6.1769 

62.6231 

Humid. 


0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 


Total  operating  hours  for  each  system 


446 


948 


2177 


LOCATION 


CONSTRUCTION  COST  ESTIMATE 


ENERGY  ENGINEERING  ANALYSIS 


\AJkTca\JL\CT  ARs£mu 


ARCHITECT  ENGINEER 

REYNOLDS,  SMITH  AND  HILLS 


DRAWING  NO. 


ESTIMATOR  _ 

\AJ  -  \  D 


DATE  PREPARED 

I  2.  -  3  1  -  ^ 


BASIS  FOR  estimate 

COOe  A  (No  domign  comptotod) 
r~l  COOC  B  (pTmliminmry  domign) 
rn  COOC  C  (Finmi  dmmign) 

□  OTHER  (SpocHy} 


CHECKED  BY 


Av^ 


quantity 
summary  no. 


total 

COST 


c  I  \r 


31 

Z13 

lo 

70 

2  If  2 

ENG  FORM 


*  II.  *.  COVtl 

(ER  lJ10-34S-730)>  mVKXIS  fOmON  MAY  M  ii!vn  fTRAJVSLl/CEJVr; 


IHTtM  orfici .  H»»  O— 


/J-7 


B 


02/05/92 

ECO  Construction  Cost  Estimate  . 

Calculations 

ECO  Name:  Reduce  Air  Flow,  AMD  1,  Building  120 

ECO  # :  TBD 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $114 

Labor  $447 


Subtotal  bare  costs  $561 
FICA  Insurance  (20%  of  Labor)  $89 
Sales  Tax  (Not  Applicable  For  GOGO)  $0 


Subtotal  $650 

Overhead  (15%)  $98 


Subtotal  $748 

Profit  (10%)  $75 


Subtotal  $823 

Bond  (1%)  $8 


Subtotal  $831 

Contingency  (10%)  $83 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  )  1  $914  1 

+ - + 

SIOH  (6.0%  of  Construction  Cost)  $55 


Subtotal  $969 

Design  (6.0%  of  Construction  Cost)  $55 


Total  Project  Cost  $1,024 

y  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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BASIS  FOR  ESTIMATE 


ARCHITECT  ENGINEER 


REYNOLDS,  SMITH  AND  HILLS 
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ECO  Construction  Cost  Estimate 
Calculations 


02/05/92 


ECO  Name:  Replace  Old  Centrifugal  Chiller 

ECO  «: 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material  $66,450 

Labor  $23,600 


Subtotal  bare  costs  $90,050 
FICA  Insurance  (20%  of  Labor)  $4,720 
Sales  Tax  (Not  Applicable  For  GOGO)  $0 


Subtotal  $94,770 

Over  head  (15%)  $14,216 


Subtotal  $108,986 

Profit  ( 10%)  $10,899 


Subtotal  $119,885 

Bond  (1%)  $1 ,199 


Subtotal  $121,084 

Contingency  (10%)  $12,108 

+ - 

Subtotal  (Construction  Cost  Input  For  LCCID  x)  1  $133,192 

+ - 

SIOH  (6.0%  of  Construction  Cost)  $7,992 


Subtotal  $141,184 

Design  (6.0%  of  Construction  Cost)  $7,992 


Total  Project  Cost  $149,176 


The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 


ALBANY  NEW  YORK 

LAT  42  45N  LONG  73  48W  ELEV  275  FT 

TEMPERATURE  (DEGREES  FJ  WITH  MEAN  COINCIDENT  WET  BULB  TEMPERATURE  (DEGREES  F)  FOR  EACH  DRY  BULB  TEMPERATURE  RANGE 


SUBJECT. 


BSa. 


AEP  NO  "Z-  *9  Q  2> 


DESIGNER  . 
CHECKER  _ 


SHEET. 

DATE_ 

DATE_ 


OF^ 


~  ^h- 


Edo  -  g^u/cs 


Da^  TO 

^OiL  T  S  iAa  C  ^  A, 

siAouoo 


S(^^  t^AckolY?  oa^ia 

TtV^^  COMT^fJT^  ^5 


'T/^it-  COOT^aJTI)  -  tiuci 


CO^T  S'^TtlM/VT^:,  ^H6-te-T^ 

6tc?CK  DlACs|2/ntA 
C05T  Bd,Jl'MAATe  B/fCK  Uf  D/VT<^ 


(  S  ^  /  '^  Ia^  Cx 

0 

Cvi 

1 

rr 

0 

to 

i 

k) 

i5:-'^7 

(iT-  t'^u 

(v- ^.9 

iS-'Yo  "ft^a 

fS‘7o 

AEP  NO 


BSW. 


SUB^CT.  \U\}k  -  2fc  1 

_ ]^\As  4-a  1 1  C  S 


DESIGNER . 
•CHECKER  _ 


\t/t 


AEP  NO  -^Zl9  '00%^ 

SHEET _ OF _ 

DATE _ 3  ~  /^  -'^Z 

DATE _ _ 


^co  /r 

XKS~(::Tt((  ^Qoy.xiji'r'wACj^  CK'-^(k  C^i^iyo  I  S  S 

ITc.  ^MC-s  lo  ^  (AJ>  aJl  \^(k'/'\c>^s 

CK  tiotUcf  C\AZ^r^y  (A.S1\/\J^  ,  OF  '(jUc 

lAAcmy  I  a  to  1-6  ,  Oyaly  ^y/ AJ^y('•'^ 

XIc.'Xtort  c{c  AtcVcIA  (>>«-i/(^ 

IqX.  a.^  -^C<5iaoiAm' (y 

^  ioilocL  <ila<YOU(A  of  A^-{ecu  i/I)  ^icgu>u  p 


b\A.g'/'^y  L)s  C. 


[J 0{  U  ^^cXvJL  S'irtci^  oyji.u.Zircc^t&(  {oy 

I A  (34  '( -^  tel 

c  ci.'{rx  D'Xi  ,  hollj?\rS  jO'^vi/v  i\ -pp/i> 

'L9>O.OCiO  of-  Xu-t(  oU 


'X  4  I  ^  iAA.'i  ( ( ( ip^i  h^'Ac^ ('-•/'y  'f  (oe>\/'  ^\rtC(  .  I  Iac 

X~C  '^U.cyr^r  (XYt.  7  ~tX\.'i.S  s !  S'  Wc/vz^ 

(xhoi^  [•6>S~  n.v<Ujo>A  l-iet  o-f  ■^lo<S>r  ^^fta  Lsee  Y.ex't  fix/t] 


OSi^y  foo-hi^c^  \JalKti  'l^o 

-^.uvCv^y  r^Cj^Cx^^  "f^i/"  'i::X.z. 

b  ui X  t^  iU  iX/i/lCS  : 


(  Heccf-i^^  l3t,Afv/^y  \} s  e.  z  /^\r 


^  _j_  ^  ^  _  _  — >  A  "f  >-<.  I  •  6  -b  ^  1 0  -^4. 

L-LAxrftL^X  cy-^c  -  Z80^0<90  TTT"  x: 


T/ 


2.(b  ^(0^  -ft  ~ 


er>(,-yy  yic^  Cf-oxe) 


isr-io. 


Eco^  IS' 


EMC  S 


Watervliet  Arsenal  EMCS  03/20/92 

Square  Footage  Calculation 
Filename:  SQFTHEAT.WQl 


Building 

Number 

Floor 
Area 
( SqFt ) 

Heated 

Area 

(SqFt) 

Building 

Number 

F  loor 
Area 
( SqFt ) 

Heated 
Area 
( SqFt ) 

1 

13666 

107 

289 

2 

9828 

108 

2988 

3 

9740 

110 

208574 

208574 

4 

14000 

111 

146 

6 

15970 

112 

2633 

8 

11173 

113 

108 

9 

4338 

114 

4597 

4597 

10 

67790 

67790 

115 

49926 

49926 

11 

131 

116 

6082 

6082 

12 

1320 

118 

1536 

15 

22990 

22990 

119 

3765 

16 

219 

120 

101975 

101975 

17 

7714 

7714 

121 

6445 

6445 

18 

1764 

122 

1552 

19 

9208 

123 

8262 

8262 

20 

107157 

107157 

124 

13199 

13199 

21 

17121 

17121 

125 

119200 

119200 

22 

9955 

126 

6614 

6614 

23 

21527 

21527 

128 

269 

24 

11876 

11876 

129 

3765 

25 

185886 

185886 

130 

30904 

30904 

29 

210 

132 

2342 

2342 

35 

372921 

186461 

133 

7200 

36 

6293 

134 

324 

38 

29400 

6100 

135 

191964 

191964 

40 

192221 

192221 

136 

28608 

41 

5023 

137 

315 

42 

218 

138 

600 

43 

300 

139 

600 

44 

61278 

61278 

140 

600 

46 

405 

141 

1708 

47 

405 

144 

65 

48 

1074 

145 

126720 

7600 

49 

221 

146 

655 

50 

1213 

150 

1840 

102 

240 

— 

Subtotal 

936370 

757684 

Subtotal 

1214795 

888121 

Subtotal 

1214795 

888121 

Totals  2151165  1645805 
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10  (ada) 

RC/DX/AC 

44 

VAV 

HH/PR 

IS 

(cap) 

RC/DX/AC 

25 

SZ 

- 

7.5 

- 

(rep) 

fiC/DX/AC 

5 

SZ 

HH/PR 

1 

- 

(cap) 

RC/DX/AC 

5 

SZ 

- 

1 

- 

IS  (ada) 

RC/DX/AC 

3 

SZ 

ST/PR+UH 

1 

- 

20  (ada) 

RC/DX/AC 

30 

VVT 

ST/PR 

7.5 

- 

21  (caf) 

- 

- 

SZ 

ST/PR 

- 

- 

23  (ada) 

- 

- 

ST/PR 

0.5 

24  (ada) 
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SZ 

ST/PR 

0.75 

- 
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GO,  GO 
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HH/PR 

30,30 

10,10 

(cap) 
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SZ 

- 

2 

- 

35  (els) 
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2 

- 

40  (af) 
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25 

SZ 

HH/PR 

7.5 

- 

(cd) 

RC/DX/AC 

30 

SZ 

HH/PR 

7.5 

- 

(ada) 

RC/CH/AC 

FC 

HH/PR 

- 

_  - 

(dft) 

RC/DX/AC 

5 

SZ 

HH/PR 

1 

- 

(ncf) 

RC/DX/AC 

11 

SZ 

HH/PR 

2 

- 

(scf) 

RC/DX/AC 

10 

SZ 

HH/PR 

2 

- 

44  (ada) 

RC/CH/AC 

90 

SZ 

•  ST/PR 

25,5 

- 

(lab) 

RC/CH/AC 

75 

SZ 

- 

20 

- 

(cap) 

RC/DX/AC 

SZ 

- 

- 

(bsa) 

- 

- 

SZ 

ST/UH 

30 

- 

115  (ada) 

CC/CH/HC 

185,185(bu) 

RK 

FC 

7.5,5,2,FC 

(cap) 

RC/DX/AC 

28 

SZ 

- 

7.5 

- 

120  (ada) 

RC/CH/AC 

ISO 
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PR+FC 

7.5 

(cwl) 

RC/CH/AC 

ISO 

SZ 

PR+FC 

7.5, FC 

i 
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RC/CH/AC 

40 

- 

PR+FC 

FC 

- 

CHILLER  TYPES 

RC  =  reciprocating  chiller 

CC  =  centrifugal  chiller 

DX  s  direct  expansion 

CU  =  chilled  water 

AC  =  air  cooled 

UC  =  water  cooled 


HVAC  TYPES 

VAV  s  variable  air  voluae 

VVT  =  variable  voluae,  teaoerature  contol 

SZ  -  single  zone 

NZ  =  aulti  zone 

RH  :  terainal  reheat 


AREAS 

af  =  aicrofila 
ada  =  adainistrative  areas 
lab  -  laboratory  areas 
bsa  =  baseaent  areas 
cd  =  CADD 

dft  =  drafting  rooa 

ncf  =  north  conference  rooa 

scf  =  south  conference  rooa 

cap  =  coaputer  rooa 

cwl  =  central  and  vest  labs 

el  :  east  labs 

rep  =  reproduction 


PERIMETER  SYSTEMS 
PR  =  periaeter  radiation 
UH  =  unit  heater 
FC  *  fan  coils 
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«ALL  UINOON  ROOF  HEATED  HEATING 

AREA  AREA  NINOOH  AREA  FL  AREA  VOLUME  INFIL.  S/B  H  SAVINGS 


i 

BLDG  J 

(SF) 

(J) 

TYPE 

(SF) 

UoXAw 

Uo 

(SF) 

(CF) 

(CFM) 

? 

BTT 

(HR/HK) 

(H8TU) 

1 

10 

17,850 

20 

2 

21,750 

9,310 

0.24 

67,790 

610,110 

2,542 

1 

0.18 

50 

481 

2 

15 

6,350 

10 

1 

23,000 

3,676 

0.13 

22,990 

206,910 

862 

1 

0.20 

50 

184 

3 

17 

3,952 

15 

1 

7,714 

1,788 

0.15 

7,714 

69,426 

289 

1 

0.27 

50 

84 

4 

20(adm) 

3,200 

10 

2 

9,600 

1,869 

0.15 

9,600 

86,400 

360 

1 

0.24 

120 

37 

20( shops ) 

7,200 

15 

1 

48,779 

6,209 

0.11 

97,557 

878,013 

3,658 

1 

0.59 

120 

940 

5 

21 

5,120 

30 

2 

17,100 

4,049 

0.18 

17,121 

154,089 

642 

1 

0.28 

120 

77 

6 

22 

4,490 

15 

2 

9,955 

2,523 

0.17 

9,955 

89,595 

373 

0 

0.00 

168 

0 

7 

23 

9,240 

25 

1 

4,940 

3,354 

0.24 

21,527 

193,743 

807 

1 

0.20 

50 

169 

8 

24 

5,170 

30 

1 

3,670 

2,034 

0.23 

11,876 

106,884 

445 

1 

0.21 

50 

100 

9 

25(adm) 

12,070 

10 

2 

66,100 

9,590 

0.12 

66,100 

594,900 

2,479 

1 

0.19 

50 

490 

10 

25(  shops) 

24,140 

15 

1 

0 

6,916 

0.29 

119,786 

1,078,074 

4,492 

1 

0.10 

120 

191 

11 

35 

43,968 

1-5 

1 

372,921 

44,295 

0.11 

186,461 

1,678,145 

6,992 

1 

0.28 

120 

842 

12 

38 

6,440 

25 

1 

6,100 

2,563 

0.20 

6,100 

54,900 

229 

1 

0.46 

50 

112' 

13 

40 

51,700 

25 

2 

88,900 

31,468 

0.22 

192,221 

1,729,989 

7,208 

1 

0.20 

50 

1,567 

14 

44 

8,040 

15 

2 

61 ,300 

8,213 

0.12 

61,278 

551 ,502 

2,298 

1 

0.17 

50 

427 

15 

110 

71,488 

25 

1 

208,574 

40,426 

0.14 

208,574 

1,877,166 

7,822 

1 

0.23 

120 

793 

16 

114 

2,589 

15 

2 

4,597 

1,358 

0.19 

4,597 

41,373 

172 

1 

0.34 

50 

62 

17 

115 

16,960 

10 

2 

32,840 

8,371 

0.17 

49,926 

449,334 

1,872 

1 

0.21 

50 

415 

18 

116 

2,978 

15 

1 

6,082 

1,370 

0.15 

6,082 

54,738 

228 

1 

0.27 

50 

65 

19 

120 

24,240 

10 

1 

30,800 

9,187 

0.17 

101,975 

917,775 

3,824 

1 

0.13 

50 

532 

20 

121 

3,065 

15 

1 

6,445 

1,426 

0.15 

6,445 

58,005 

242 

1 

0.26 

50 

67 

21 

123 

3,471 

15 

1 

8,262 

1,697 

0.14 

8,262 

74,358 

310 

1 

0.25 

50 

81 

22 

124 

4,387 

15 

1 

13,199 

2,379 

0.14 

13,199 

118,791 

495 

1 

0.22 

50 

116 

23 

125 

13,183 

15 

1 

119,200 

13,909 

0.11 

119,200 

1,072,800 

4,470 

1 

0.16 

120 

304 

24 

126 

3,105 

15 

1 

6,614 

1,452 

0.15 

6,614 

59,526 

248 

1 

0.26 

50 

69 

25 

130 

13,600 

25 

1 

30,900 

6,945 

0.16 

30,904 

278,136 

1,159 

1 

0.27 

50 

327 

26 

132 

1,742 

10 

1 

2342 

671 

0.16 

2,342 

21,078 

88 

1 

0.33 

50 

31 

27 

135 

16,730 

20 

1 

191,964 

21,369 

0.10 

191.964 

1,727,676 

7,199 

1 

0.15 

120 

473 

28 

145 

9,600 

0 

1 

7,600 

2,950 

0.17 

7,600 

68,400 

285 

1 

0.43 

50 

130 

Totals 

251 ,366 

1,655,760 

14,901,836 

62,091 

28 

9,164 

ASSUMPTIONS: 

Hall  U-value  :  0.24  Btu/sf-F-hr 

UindoH  U-value  (1-pane)  1.13  Btu/sf-F-hr 
Hindow  U-value  (2-pane)  0.55  Btu/sf-F-hr 
Roof  U-value  :  0.085  Btu/sf-F-hr 

Average  infiltration  :  0.25  volumes/hour 

BTT  X  AZ  )f  SO  X  (168-H)  X  HKH 

Heating  savings  -  - 

HEFF  /  te6 


where: 

BTT  =  [(Uo  X  Aw)  +  (I  4  1.08  Btu/cfm-F-hr )]/AF 
Uo  =  overall  wall  U-value 
Aw  =  wall  area  (sf) 

I  :  infiltration  (cfm) 

AF,  AZ  =  floor  area  (sf) 

SO  :  thermostat  set-down  during  heating  season  (lO’F) 

H  =  hours  per  week  building  is  occupied 

HKH  :  weeks  of  winter  (see  calcs  on  next  page) 

HEFF  =  0.80 


WATER^LIET  ARSENAL  EMCS 
WEEKS  OF  WINTER  CALCULATION 
Filename:  SETBK.WQl 


Outside 

Temperature 

Range 

Hours  of  Occurrence 

2-9  10-17  18-1 

Total 

Hours 

50 

54 

221 

193 

202 

616 

45 

49 

218 

193 

206 

617 

40 

44 

237 

236 

239 

712 

35 

39 

289 

246 

286 

821 

30 

34 

304 

194 

258 

756 

25 

29 

184 

106 

152 

442 

20 

24 

124 

65 

90 

279 

15 

19 

75 

32 

57 

164 

10 

14 

54 

13 

26 

93 

5 

9 

18 

3 

9 

30 

0 

4 

9 

0 

2 

11 

-5 

-1 

3 

0 

1 

4 

-10 

-6 

1 

0 

0 

1 

-15 

-11 

0 

0 

0 

0 

Totals 

1737 

1281 

1528 

4546 

Total  weeks  of 

winter  (WKW)  = 

=  4546  /  24  /  7  = 

27 

Data  source 


TM  5-785 
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WATER^^LIET  ARSENAL  EliCS  03/20/92 

OENTILATION  h  RECIRCULATION  SAOINGS  CALCULATION 
Filename:  V&REC.WQl 


it 

BLDG 

it  ( Area ) 

AHU  Fan 

HP 

it 

VENT. 
CFM  (  1  ) 

WARM-UP 

VENT.  SAVINGS 
( MBTU ) 

1 

10 

( adm ) 

15.0 

1 

18,000 

53 

2 

( cmp ) 

3 

( rep ) 

4 

( cmp ) 

5 

15 

( adm ) 

6 

20 

( adm ) 

7.5 

1 

12,000 

35 

7 

21 

( caf ) 

8 

23 

( adm ) 

9 

24 

( adm ) 

10 

25 

( adm ) 

60.0 

2 

96,000 

281 

11 

( cmp) 

12 

35 

(els) 

13 

40 

(mf) 

7.5 

1 

12,000 

35 

14 

(cd) 

7.5 

1 

12,000 

35 

15 

( adm ) 

15.0 

2 

24,000 

70 

16 

(dft) 

17 

( nef ) 

18 

( scf ) 

19 

44 

( adm ) 

25.0 

1 

20,000 

59 

20 

(  lab) 

21 

( cmp ) 

22 

( bsm ) 

30.0 

1 

34,400 

101 

23 

115 

( adm ) 

24 

( cmp ) 

25 

120 

( adm ) 

7.5 

1 

6,250 

18 

26 

( cwl ) 

27 

(el) 

Totals  175.0  11  234,650  687 


(1)  Uentilation  CFM  estimated  based  on  motor  horsepower 


CFMXPOAX(  WSP-AWT  )l((  1  .08  BTU/CFM-F-HR  )l(AND)((  WH-0  .25  ) 


SAVINGS  = 


Where: 

CFM 

=  Varies 

POA 

=  0.25 

WSP 

=  70 

AWT 

=  42 

AND 

=  248 

WH 

=  1  .5 

HEFF 

=  0.8 

HEFFX1E6(BTU/MBTU) 

air  handler  capacity,  in  Cubic  Feet  per  Minute 

minimum  outside  air  (%  of  CFM) 

winter  thermostat  setpoint  (’F) 

average  winter  OA  temp.  (’F,  see  App.  B,  p.  1-8) 

annual  days  requiring  warm-up  (see  next  page) 

present  warm-up  hours  ( Hours/Day ) 

boiler  efficiency 


^  to  ""  iCt'AC'5 


WATERVLIET  ARSENAL  EMCS 

ANNUAL  DAYS  REQUIRING  WARM-UP  CALCULATION 

Filename:  U&REC.WQl 


Outside 

Temperature 

Range 

Hours 

1-8 

of  Occurrence 
9-16  17-24 

Total 

Hours 

50 

54 

221 

193 

202 

616 

45 

49 

218 

193 

206 

617 

40 

44 

237 

236 

239 

712 

35 

39 

289 

246 

286 

821 

30 

34 

304 

194 

258 

756 

25 

29 

184 

106 

152 

442 

20 

24 

124 

65 

90 

279 

15 

19 

75 

32 

57 

164 

10 

14 

54 

13 

26 

93 

5 

9 

18 

3 

9 

30 

0 

4 

9 

0 

2 

11 

-5 

-1 

3 

0 

1 

4 

-10 

-6 

1 

0 

0 

1 

-15 

-11 

0 

0 

0 

0 

Totals 

1737 

1281 

1528 

4546 

Total  days  requiring  warm-up  =  1737  /  7  -  248 

Data  source  :  TM  5-785 
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yATERVLIwT  AkSENAL 

OPTIHUH  START/STOF  SAVINGS  CALCULATION 


t 

BLDG  * 

WARM-UP  COOL-DOWN 
AUXILIARIES  AUXILIARIES 
(HP)  (HP) 

Uo 

ERT 

WARM-UP 

SAVINGS 

(MBTU) 

COOL-DOWN 

SAVINGS 

(MBTU) 

TOTAL 

SAVINGS 

(MBTU) 

1 

10 

15 

15 

0.24 

370 

0 

7 

2 

2 

15 

0.13 

250 

3 

17 

0.15 

290 

4 

20(adiB) 

7.5 

7.5 

0.15 

275 

1 

1 

2 

5 

20(5hoo5) 

0.11 

230 

6 

21 

0.18 

320 

7 

22 

0.17 

310 

6 

23 

0.24 

370 

9 

24 

0.23 

370 

10 

25(adffl) 

60 

60 

0.12 

250 

11 

8 

IB 

11 

2j(5h0P5) 

0.29 

390 

12 

35 

0.11 

215 

13 

38 

0.20 

340 

14 

40 

7.5 

7.5 

0.22 

350 

0 

1 

1 

15 

44 

60 

60 

0.12 

230 

12 

8 

20- 

1& 

no 

0.14 

275 

17 

114 

0.19 

320 

18 

115 

14.5 

14.5 

0.17 

300 

2 

~i 

X. 

3 

19 

116 

0.15 

290 

20 

120 

15 

15 

0.17 

■  300 

2 

0 

x. 

0 

21 

121 

0.15 

275 

22 

123 

0.14 

275 

23 

124 

0.14 

260 

24 

125 

0.11 

215 

25 

126 

0.15 

275 

2b 

130 

0.16 

290 

27 

132 

0.16 

300 

28 

135 

0. 10 

215 

27  23  50 

WARH-UP  SAVINGS  = 

HP  X  L  X  (0.746  m/m  X  im  X  and)  -  ERD  X  (DAY/7  DY/«K) 

X  0.003413  (HBTU/KWH) 

where 

HP  =  (Botor  horsepower 
L  =  aiotor  efficiency  load  factor  (0.3) 

WH  =  present  warm-up  time  (estimate  1,5  hrs) 

AND  =  annual  number  of  days  total  that  warmup  is  required  (243  da/yr) 

ERT  =  equipment  run  time  total  required  for  warm-up  (hrs/yr) 

DAY  =  equipment  operation  (dy/wk) 

COOL-DOWN  SAVINGS  = 

HP  X  L  X  (0.746  KW/HP)  X  ((CH  -  0.75  HR/DA)  X  (365  DV/YR  -  AND) 

X  (DAY  n  DY/WK)  X  0.003413  (HBTU/KWH) 

where 

CH  =  present  cool-down  time  (estimate  1.5  hrs) 
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WATERVLIET  ARSENAL 

QPTIflUH  START/STOP  CALCULATION 


CHILLER  HVAC  SYSTEfl  TYPE  OPERATING  SCHEDULE 


BLD8  • 

t 

TYPE 

SIZE  (TONS) 

AHU 

PERIH 

SUP  FAN 
(HP) 

EXH  FAN  ■ 
(HP) 

ON 

OFF 

DA/HK 

ST 

DP  t; 

;R  HT 

TOT 

iO  (adi) 

RC/DX/AC 

44 

VAV 

HH/PR 

15 

- 

0600 

1800 

5 

1 

1 

1  1 

4 

(Cip) 

RC/DX/AC 

25 

SZ 

- 

7.5 

- 

0000 

2400 

7 

0 

0 

(rep) 

RC/DX/AC 

5 

sz 

HH/PR 

1 

- 

0600 

1800 

c 

1 

1 

1  0 

3 

(C3)P) 

RC/DX/AC 

5 

SZ 

- 

1 

- 

0000 

2400 

7 

0 

0 

15  (adm) 

RC/DX/AC 

8 

sz 

ST/PR+UH 

1 

- 

0600 

1800 

j 

i 

i 

1 

1 

3 

20  (adi) 

RC/DX/AC 

30 

VVT 

ST/PR 

7.5 

- 

0600 

1800 

5 

1 

1 

1 

3 

21  (caf) 

- 

SZ 

ST/Pfi 

- 

- 

0600 

1800 

b 

0 

0 

23  (add) 

- 

- 

ST/PR 

- 

0.5 

0600 

1800 

5 

0 

0 

24  (adm) 

RC/DX/AC 

5,5 

sz 

ST/PR 

0.75 

- 

0600 

1800 

0 

0 

25  (adii) 

RC/DX/AC 

faOf  60 

VAV 

HH/PR 

30,30 

10,10 

0600 

1800 

5 

2 

2 

2 

6 

(cmp) 

RC/DX/AC 

10,10 

SZ 

■  - 

i. 

- 

0000 

2400 

7 

0 

0 

35  (els) 

RC/DX/AC 

25 

VAV 

ST/PR 

2  • 

- 

as 

needed 

0 

0 

40  (mf) 

RC/DX/AC 

25 

SZ 

HH/PR 

7.5 

- 

0600 

1800 

tl 

1 

i 

i 

3 

(cd) 

RC/DX/AC 

30 

SZ 

HH/PR 

7.5 

* 

0600 

1800 

5 

1 

1 

ji 

1 

0 

(adia) 

RC/CH/AC 

FC 

HH/PR 

- 

- 

0600 

1800 

j 

i 

1 

i 

3 

(dft) 

RC/DX/AC 

5 

SZ 

HH/PR 

1 

- 

0600 

1800 

5 

I 

1 

i 

3 

(ncf) 

RC/DX/AC 

11 

SZ 

HH/PR 

2 

- 

as 

needed 

0 

0 

(scf) 

RC/DX/AC 

10 

SZ 

HH/PR 

2 

- 

as 

needed 

0 

0 

44  (ada) 

RC/CH/AC 

90 

SZ 

ST/PR 

25,5 

- 

0600 

1800 

5 

i 

i 

1 

3 

(lab) 

RC/CH/AC 

75 

sz 

- 

20 

- 

0000 

2400 

7 

0 

0 

(cap) 

RC/DX/AC 

SZ 

- 

- 

0000 

2400 

7 

0 

0 

(bsm) 

- 

- 

sz 

ST/UH 

30 

- 

0000 

2400 

7 

i 

1 

1 

3 

115  (adm) 

CC/CH/UC 

185,185(bu) 

RH 

FC 

7.5,5,2,FC 

- 

0600 

1800 

tf 

3 

3 

0 

9 

(cmp) 

RC/DX/AC 

28 

sz 

- 

7.5 

0000 

2400 

7 

0 

0 

120  (adm) 

RC/CH/AC 

150 

HZ 

PR+FC 

7.5 

- 

0600 

1800 

j 

i 

i 

i 

3 

(cwl) 

RC/CH/AC 

150 

SZ 

PR+FC 

7.5,FC 

- 

0600 

1800 

5 

i 

1 

i 

3 

(el) 

RC/CH/AC 

40 

- 

PR+FC 

FC 

- 

0600 

1800 

•J 

i 

l 

i 

3 

HVAC  TYPES 

VAV  =  variable  air  volume 

VVT  =  variable  volume,  temperature  contol 

S2  =  single  zone 

HZ  =  multi  zone 

RH  =  terminal  reheat 


CHILLER  TYPES 

RC  =  reciprocating  chiller 
CC  =  centrifugal  chiller 
DX  =  direct  expansion 
CW  =  chilled  water 
AC  =  air  cooled 
HC  =  water  cooled 

AREAS 

mf  =  microfilm 
adm  =  administrative  areas 
lab  =  laboratory  areas 
bsm  =  basement  areas 
cd  =  CADD 

dft  =  drafting  room 

ncf  =  north  conference  room 

scf  =  south  conference  room 

cmp  =  computer  room 

cwl  =  central  and  west  labs 

el  =  east  labs 

rep  =  reproduction 


PERIMETER  SYSTEMS 
PR  =  perimeter  radiation 
UH  =  unit  heater 
PC  =  fan  coils 
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ECO  Const r uc t i on  Cost  Est i mat e 
Cal  cLil  at  i  ons 


08/24/92 


ECO  Name:  ENERGY  MONITORING  AND  CONTROL  SYSTEM 

ECO  #:  15 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Mater i al 

Labor 


f 209, 300 
$118, 100 


Subtotal  bare  costs 
EICA  Insurance  (207.  of  Labor) 

Sales  Tax  (not  applicable  for  GOGO) 

Subtotal 

Overhead  (15%) 


Profit  (10%) 

Bond  (1%) 


Subtotal 

Subtotal 

Subtotal 


Cont i ngenc y  (1 0% ) 

Subtotal  (Construction  Cost  Input  For 
SI OH  (6%  of  Construction  Cost) 


LCCID  ») 


$327 , 400 
$23, 620 
$0 


$351 , 020 
$52,653 


$403,673 

$40,367 


$444, 040 
$4, 440 


$448,480 

$44,848 

!  $493,328  ! 


$29, 600 


Subtotal 

Design  (6%  of  Construction  Cost) 
Total  Project  Cost 


$522,928 

$29,600 


$552,528 


*  The  SI OH 
added  in 


costs  (6.0%)  and  Design  costs 
the  Life  Cycle  Cost  In  Design 


(6.0%)  are  automatically 
(LCCID)  analysis  program. 
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Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 

Project 

Location 

Basis  for  Estimate 

^  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Note:  Labor  values  shown  are 
based  on  $25. 00 /hour  incl.  fringes 


Systems  Equipment,  FIDs 
MUX^s  and  Enclosures  Summary 


1.  System  Equipment 

Hardware  -  Complete** 

For  dual  nrocessor  systems')* 


2 .  Command  Software 


3.  Data  Base  Generation 
Cost  per  Point 


4.  Graphic  Displays 


5 .  Applications  Programs 

From  Work  Sheet  Table  2.11 


Estimator 


6 »  FID  Hardware  -  Complete** 


7.  FID  Software  (One  Time  Charee' 


8 .  MUX  Hardware  Complete**  _ 


9 .  120  Vac  Power  Circuit 


10.  Data  Terminal  Cabinet 


11.  Remote  Terminal  Systems*** 


12 .  Laree  NEMA  1  I&C  Enclosures 


13 .  Large  NEMA  12  I6eC  Enclosures 


14.  Small  NEMA  4  &  13  I&C  Enclosures 


15 .  FID  Test  Set _ 


16.  FID  Portable  Tester _ 


PAGE  TOTAL 


*  Use  the  cost  in  parenthesis  for  larger  systems  requiring  dual  processing  with 

failover.  The  single  processor  figure  is  less  one  processor  unit  and  the  failover 
controller. 

**  The  cost  listed  for  the  System  Equipment  includes  all  hardware ,  accessories ,  and 
power  line  conditioning,  plus  system  software  supplied  by  the  computer 
manufacturer.  The  cost  listed  for  FIDs  and  MUXs  includes  a  power  line  conditioner. 
The  FID  cost  does  not  include  a  separate  MUX  (see  Figures  1-1  and  1-2). 

***  The  cost  of  remote  CRTs  and/or  printers  is  the  same  as  for  those  listed  in  Table 
2.10.  Assume  a  $50  (2  manhours)  installation  and  set-up  for  each  remote  terminal. 
Material  and  labor  costs  must  also  be  added  for  one  Modem  at  the  printer  and  one  at 
the  CLT,  and  for  wireline  DTM  to  connect  between  the  CLT  and  the  printer.  These 
costs  should  be  added  on  Sheet  2  of  these  cost  estimating  forms . 
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Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Proj ect 


Location 


b/A6.S 


Wv  A 


Note:  Labor  values  shown  are 
based  on  $25. 00 /hour  incl.  fringes 


Fiber  Ontic  DTM* 


1  Date  Prepared _ ^ _ I  Sheet  2  of  15 


Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Checked  by 


Fiber 


Fiber  Optic  Cable  - 

Direct  Burial** _ 


Fiber  Optic  Cable  - 

Direct  Burial  (Chain  Trencher)** 


Fiber  Optic  Cable  - 
Existine  Duct  Bank 


Fiber  Optic  Cable  - 
Indoor  _ 


Subtotals  for  Cables 


Fiber  Optic  Modem  - 
Receive  and  Transmit 


Fiber  Ootic  Repeater 


Transmitter  Module 


Receiver  Module 


XX 

-0  -  _ 

_  XX 

XX 

'(9 ' 

XX 

-  o  - 

Subtotals  for  Hardware 


Paee  Totals 


PAGE  COST  SUM _ 


Notes:  *The  Fiber  Optic  Cable  is  4-fiber  loose  tube  construction. 

**This  cable  installation  is  not  tamped  for  vibratory  plate  compaction  add  $253 
per  thousand  linear  feet  (e.g.  for  direct  burial  w/chain  trencher  the  total 
cost  will  be  $854  per  thousand  linear  feet) 


Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


I  Date  Preoared 


Project 


Location 


b  A\  C  A 


Note:  Labor  values  shown  are 
based  on  S25. 00/hour  incl.  fringes 


Estimator 

v\J  . 


—  A  A 


1  Sheet  3  of  15 


Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Checked  by 


Summary 


Wireline  DTK 


Wireline  Cable  -  Aerial 


Wireline  Cable  -  Direct  Burial 


No. 

Units 


Material 


Per 

Unit  Total 


Labo 


Per 

Unit  Total 


1000' 

650 

-  rP  ~ 

2413 

-o  - 

Wireline  Cable  -  Direct  Burial 

C  Chain  Trencher  X*  LaC. 

2.8 

O.B’ 

1000' 

650 

ZA70 

601 

'iSi 

Wireline  Cable  -  Existing 
Duct  Bank  _ 


37.^7 

1000' 


510  1  I8B70\  600  I 


MAT 

Wireline  Cable  -  Indoor 

37,2. 

1000' 

510 

I&37Z 

! 

450 

Subtotal  for  Cables 

XX 

LS 

XX 

^DIO^ 

XX 

Modem 

7 

EA 

500 

Z^oo 

45 

EA 

225 

40 

LS 

XX 

3200 

XX 

Pace  Totals. _ 


PAGE  COST  SUM 


Note:  *This  c 


no^/i 


40.  SS3 


*This  cable  installation  is  not  tamped;  for  vibratory  plate  compaction  add  $253 
per  thousand  linear  feet  (e.g.  for  direct  burial  w/chain  trencher  the  total  cost 
will  be  $854  per  thousand  linear  feet) . 


1S-2S‘ 


Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Pro j  ect 


Location 


Note;  Labor  values  shown  are 
based  on  $25. 00 /hour  incl.  fringes 


Date  Prepared 


W  V  A 


Sheet  4  of  15 


Basis  for  Estimate 

Schematic  Design 
Preliminary  Design 
Final  Design 
_ I  Other  (Specify)  _ 


Estimator 

\AJ  ^  !  o 


Coaxial  Cable  DTM_ 


Stumnary 


Coaxial  Cable  ■  Aerial 


Coaxial  Cable  -  Direct  Burial*, 


Coaxial  Cable  -  Direct  Burial 
(Chain  Trencher)* _ 


Coaxial  Cable 
Duct  Bank _ 


Existing 


Coaxial  Cable  -  Indoor. 


Subtotal  for  Cables. 


Coaxial  Cable  Modem 


Coaxial  Amplifier. 


Subtotal  for  Hardware 
Page  Totals _ _ 


Icijiecked  by 


PAGE  COST  SUM 


Ouantitv  T 

Materia 

1  ($) 

Labor 

_ 

No. 

Units 

Unit 

Meas . 

Per 

Unit 

Total 

Per 

Unit 

Total 

1000' 

490 

1024 

1000' 

490 

2413 

1000' 

490 

601 

1000' 

230 

600 

1000' 

230 

450 

XX 

LS 

XX 

-  :S>- 

XX 

EA 

610 

150 

EA 

650 

100 

XX 

LS 

XX 

-  (9  - 

XX 

-o  - 

XX 

XX 

XX 

XX 

Note:  *This  cable  installation  is  not  tamped;  for  vibratory  plate  compaction  add  $253 

per  thousand  linear  feet  (e.g.,  for  direct  burial  w/chain  trencher  the  total 
cost  will  be  $854  per  thousand  linear  feet) . 
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Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Project 


Location 


£mcS 


\aJ  V  A _ 


Note:  Labor  values  shown  are 
based  on  $25 .00 /hour  incl.  fringes 


Two-Way  Radio  DTM  Summary 


Headend  Transceiver 


Date  Prepared _ I  Sheet  5  of  15 

Basis  for  Estimate 

_  _  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Headend  Antenna 


Remote  Transceiver 


I  Page  Total  (Hardware! 


NOTE: 


Modems  and  Coaxial  Cable  will  be  required  for  a  two-way  radio  system  as  illustrated 
in  Figure  2-2.  Add  the  Modems  and  the  Coaxial  Cable  (for  long  runs)  on  Sheet  3  of 
these  cost  estimating  forms. 

If  the  antenna  or  towers  are  located  within  100  feet  of  the  headend  transceiver,  the 
cost  of  the  coaxial  cable  may  be  ignored. 


(  r  .  -2-7 


Energy  Monitoring  and  Control  Systems 


Construction  Cost  Estimate 


I  Date  Prepared 


I  Sheet  6  of  15  I 


Pro j  ect 


Location 


Note:  Labor  values  shown  are 
based  on  S2 5. 00 /hour  incl. frinees 


Estimator 


Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Checked  by 


Analog  Inputs 


Summary 


1 .  Space  Temperature : 

RTD  and  Transmitter 


2.  Outside  Air  Temperature: 
_ RTD  and  Transmitter 


Instrument  Shelter 


3.  Duct  (Point)  Temperature: 

RTD  and  Transmitter 


4 .  Liquid  Temperature : 

RTD  and  Transmitter 
(Cu  Thermowell:  Add  $20  for 
Stainless  Steel  Thermowell 


5 ■  Liquid  Level  Sensor _ 


6 ,  Pos ■  Displacement  Flowmeter 


7.  Duct  Average  Temperature: 

RTD  and  Transmitter 


8.  Space  or  OA  Relative  Humidity 
Sensor  and  Transmitter 


9.  Duct  Relative  Humidity: 

Sensor  and  Transmitter 


10.  Gauge  Pressure  Transmitter 

(Liouid')  fW/PressureJa 


Page  Total 


NOTE: 


Each  item  cost  includes  the  sensor,  transmitter  along  with  associated  common  costs 
(e.g.,  conduit,  wiring,  terminations)  as  stated  previously  in  Paragraphs  3.1,  3.2, 
and  3.3. 

A- 8 


\s~ie> 


Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Project  ^ 


Location  .  .  ,  , 

,  '  ./  A 


Note:  Labor  values  shown  are 
based  on  $25 . 00/hour  incl.  fringes 


I  Date  Prepared _ I  Sheet  7  of  15  I 


Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Estimator 


T  0  C' d 


Checked  by 


Analog  Inputs 


Summary 


11.  Differential  Pressure  Transmitter 
Liquid)  (incl,  2  Pressure  Taps 


12.  1-Phase  Electric  Power: 

(incl.  CT,  PT,  Watt  Transducer 
Set)  with  Split-Coil  CT* 


13.  3 -Phase  Electric  Power: 

(CT,  PT,  Watt  Transducer  Set) 
with  Split  Coil  CT's*  _ 


14 .  Current  Transducer _ 


15.  Voltage  Transducer _ 


670 


480 

510 


750 

3-EA  1.170 


16. 

VAR 

Transducer 

LL 

Phase! 

17. 

VAR 

Transducer 

LI. 

Phase' 

18 .  PF  Transducer _ 


19.  Valve  Position: 

Linear  Potentiometer 


20.  Damper  Position: 

Rotarv  Potentiometer 


Page  Total _ 


NOTE: 


Material 


Per  Per  Total 

Unit  Total  Unit  Total  Cost _ 


260 


93 

84 


197 

170  170 


231 


231 


231 


283 


244 


f  3  '/o 


-  - 


210 


'ZZ\o 

73 

ZH3 

Each  item  accounts  for  the  sensor,  transmitter/transducer  and  common  costs  (general 
costs  are  estimated  on  Sheets  12  and  13  of  these  cost  estimating  forms).  See  also 
paragraphs  3.1,  3.2,  3.3,  and  Appendix  C . 


*  Use  one  case  or  the  other  as  applicable;  do  not  add. 


Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


mate  Prei 


District 

Proj  ect 

E  c  s 

Location 

VtvJ  VA 

Note:  Labor  values  shown  are 
based  on  $25. 00/hour  incl.  fringes 


Digital  Inputs _  Summary 


1 .  Space  Temperature  Switch 


2.  Liquid  Temperature  Switch 

(Copper  Thermowell:  Add  $20  for 
Stainless  Steel  Thermowell 


3 .  Gauge  Pressure  Switch  (Liquid) 

(W /Pressure  Tap) _ _ 


4.  Differential  Pressure  (DP)  Switch 


red _ I  Sheet 

Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Checked  by 


8  of  15  I 


6 .  Liquid  Flow  Switch 
fW/Pipe  Fittings 


7  T.inuid  Level  Switch 


8.  1- Phase  Electric  Power 

(incl.  CT,  PT,  Meter  Socket) 
W/Split  Coil  CT* 

Meter  W /Pulse  Initiator.  Add 


9.  3 -Phase  Electric  Power 
(CT,  PT,  Meter  Socket) 
W/Split  Coil  CT's* 

Meter  W/Pulse  Initiator.  Add 


10.  Motor  Current  Status 
(CT,  Sensing  Relay) 
W/Sp1it  Coll  CT* 


Page  Total _ _ _ 


I - - - J ^ 

*  Use  one  case  or  the  other  as  applicable;  do  not  add 
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Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Proj ect 


Location 


Note:  Labor  values  shown  are 

based  on  S25. 00/hour  incl.  fringes 


■N 


Digital  Incuts 


Summary 


11.  Status  Monitoring 
_ Auxiliary  Contacts 


I  r,., j 


12.  3 -Phase  Electric  Metering 
_ 12  KV  Installation _ 


13.  Adjust  Material  Cost  For 

Actual  Voltage  (KV  Difference) 


14.  3 -Phase  Electric  Metering 
_ 34.5  KV  Installation 


15.  Adjust  Material  Cost  for 

Actual  Voltage  (KV  Difference) 


Page  Total 


Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Proj ect 


Location 


[T  M.CS 


\/0n/A 


Note:  Labor  values  shown  are 
based  on  §2 5. 00 /hour  incl.  fringes 


Analog  Outputs 


1.  Control  Point  Adjustment 
Pneumatic  CPA  Controller 
Fixed  Failure  Mode)* 


I  Date  Prepared _ I  Sheet  10  of  15 


Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


Estimator  . 

'•/J.  'Tr.Aj 


2.  Position  Adjustment 

f Fixed  Failure  Mode)* _ 


3  ,  yM(>4ovr  Ac 4  'to\r 


^  -  pit)  Co  w'Wo  I  I  £ 


Page  Total 


(1)  "Fixed  Failure  Mode"  includes  high  value,  low  value,  and  local  loop.  Since  this 
function  requires  a  failover  EP  valve,  the  same  quantity  must  be  added  to  the 
Digital  Outputs  estimating  sheet  to  account  for  costs  of  the  EP  valve  control 
output . 

(2)  See  the  note  on  Sheet  7  of  these  cost  estimating  forms  in  reference  to  the  addition 
of  common  costs. 

(3)  Items  1  and  2  include  I-P  Converters,  Control  Relays,  EP  Valves,  and  Pressure 
Regulators . 


1^-  -5Z- 


Energy  Monitoring  and  Control  Systems 


Construction  Cost  Estimate 


Date  Prepared _ I  Sheet  11  of  15 1 


*  Although  the  CPA  with  "fail  to  last  command"  is  listed  on  the  I/O  summary  sheet  as 
an  analog  output,  it  is  often  implemented  by  two  (raise,  lower)  digital  outputs. 

For  this  special  case,  the  quantity  must  be  multiplied  by  two. 

**  Use  one  or  the  other  as  appropriate;  do  not  add. 

***  See  the  note  on  Sheet  7  of  these  cost  estimating  forms  in  reference  to  the  addition 
of  common  costs. 


Energy  Monitoring  and  Control  Systems 
Construction  Cost  Estimate 


District 


Project 


Location 


.‘MC5 


■aJ  \/  A 


I  Date  Prepared _ I  Sheet  12  or  15  I 


Basis  for  Estimate 

_  Schematic  Design 

_  Preliminary  Design 

_  Final  Design 

_  Other  (Specify)  _ 


General  Costs  and  Sales  Taxes 


Estimator 


^Summary 


Checked  by 


Mat'L 

Labor 

Total 

Total 

Eauipment  Cost  Summa 


System  Eauipment  Hardware  (Sheet  1  Item  1 


FID  Hardware  ( Sheet  1 .  Items  6.  15 


MUX  Hardware  (Sheet  1  Items  8 


Data  Transmission  H 


42 


30 


231^ 


2.  First  Year  Maintenance: 
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*  The  estimator  should  determine  the  point  mix  (analog  and  digital)  and  make  any 
necessary  adjustments  to  the  cost  of  the  Contractor's  Field  Testing. 
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electrical  and  mechanical  construction.  For  the  EMCS  itself,  the  cost  of  doc 
tion  is  specifically  addressed  on  Sheet  13  of  these  cost  estimating  forms  (Item  6) . 
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Control  Point  Legend: 


CRO  -  Control  Relay  Output 

SOL  -  Solenoid 

DHA  -  Damper  Hotor  Actuator 

PIO  -  PIO  Controller 

GPS  -  Gage  Pressure  Snitch 

DPS  -  Differential  Pressure  Switch 

LIM  -  End  Limit  Switch 

STS  -  Space  Temperature  Sensor  (’F) 

POS  -  Damper  Position  Indicator 

DAT  -  Outside  Air  Temp.  Sensor  (’F) 


EMCS  Function  Legend: 


SB  -  Day/Night  Setback  of  Steam  Valve 
SBV  -  SB  With  New  Control  Valve 
SBP  -  Setback  Pump 
VR  -  Ventilation/Recirculation 
VRF  -  V/R  Uith  Exhaust  Fan  Control 


Controlled  System  Legend: 


AHU  -  Air  Handling  Unit 

AHU-HV  -  AHU,  Heating  J  Ventilating 
AHU-HZ  -  AHU,  Multi-Zone 
AHU-SZ  -  AHU,  Single  Zone 
AHU-SZ,DX  -  AHU,  Single  Zone,  Direct  Exp. 
AHU-VAV  -  AHU,  Variable  Air  Volume 
Chiller-AC  -  Chiller,  Air  Cooled 
Convert-HW  -  Converter,  Steam  to  Hot  Water 
Radiat-Stm  -  Radiators,  Steam 
UnitHt-Stm  -  Unit  Heater,  Steam 
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Table  4-10.  I/O  summary  table  for  steam  unit  heater. 
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Figure  4-13.  Steam  radiation  schematic. 
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H  -  HIGH  VALUE  F  •  OFF  (CLOSED) 

I  -  LOV  VALUE  N  -  LOCAL  LOOP 


\  LOCAL  CONTROL 


Figure  4-20,  Steam/HW  converter  schematic. 


Figure  4-9.  Heating  and  ventilating  unit  schematic. 


EMCS 


TM  5-81 5-2/ AFM  88-36 


iS-Gf 


4-11 


Figure  4-5.  Single  zone  DX-AC  unit  schematic. 


FURNACE  DRAFF  DIFFERENTIAL  PRESSURE 


TM  5-815-2/AFM  88-36 


4-53 


Table  4-^0,  Symbols  and  abbreviations. 


Northgate  Elegance  SP™  386/25  or  33 


•  lmel®80586OX,25or33MH: 
Processor  on  Power  Module 

•  Fast.  .Affordable  Upgrades  - 
Simply  Replace  Power  Module 

•  4MB  R.AM  I  Expands  to  32MB) 

•  106MB  IDE  Hard  Drive  with 
17  ms  Seek  Time 

•  64K  Cache  Memor\- 

•  Desktop  Case 


•  1.2MB  5,25’ and  1.44MB  3.5* 
Floppy  Drives 

»  Exclusive  Keyboard 

•VGA  1024  x  768  Card  and 
Color  ^Monitor 

•  Microsoft'*  Windows™  3,0 
and  Mouse 

•MS-DOS®  3.3, 4,01  or  5 

•  FCC  Class  B  Certified 


$28997$2999“'> 

Lease  as  low  us  Sl003l/Sl0y77  per  month* 


Northgate  Elegance 

•  Intel  80486SX™'20MH: 

Processor  on  Power  Module 

•  Fast,  Affordable  Upgrades  - 
Simply  Replace  Power  Module 

•  4MB  R.A.M  (Expands to  32MB) 

•  106MB  IDE  Hard  Dnvo  with 
17  ms  Seek  Time 

•  64K  Cache  Memorx’ 

•  Desktop  Case 
$314900 

Lt'uac  a.s  i(nv  «s  per  month* 


SP486SX720 

•  l,2.MB5.25*  and  1.4-^MB  3,5' 
Floppy  Drives 

•  E.xclusive  OmniKcy  Keyboard 

•  VGA  1024, \  768  Card  and 
Color  Monitor 

•  Microsoft  Windows  30 
and  Mouse 

•  MS-DOS  3,3, 4.01  or  5 

•  FCC  Class  B  Certified 


Northgate  Elegance  SP486DX/33 


•  Intel  80486DX™  33  MH: 

Processor  on  Power  Module 

•  4MB  R-AM  iE.xpand?  to  64MB  *  ' 

•  106MB  IDE  Hard  Drive  with  ' 
17  ms  Seek  Time 

•  64K  Cache  Memon-  ^ 

•  Venical  Power  Case  •  j 

$3349°® 

Lease  us  itnv  us  SII5.SH  per  month* 


•  1.2MB  5.25 ’and  1.44MB  3.5* 
Floppy  Drives 

•  Exclusive  OmniKey  Keyboard 

•  VGA  1024  x  768  Card  and 
Cc!or  Monitor 

•  Microsoft  Windows  3.0 
and  Mouse 

•MS-DOS  334.01  or  5 

•  FCC  Class  B  Certified 
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BASEMENT/HV-1  AIR  FLOWS  (  CFM  ) 


Fan  No 

.  &  Location 

Existing  Modes 
—  MER  Damper  — 
Open  Closed 

New 

Min 

Vent i lat ion 

Med 

Modes 

Max 

El 

East 

0 

4850 

0 

0 

4850 

E2 

East 

2430 

2430 

0 

0 

2430 

E3  or 

E6  East 

1200 

1200 

1200 

1200 

1200 
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East 

4850 

4850 

0 

4850 

4850 
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East 
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2430 

0 

0 

2430 

E18 

East 

200 

200 

200 

200 

200 

E7  or 

E5  Center 

7520 

11280 

3760 

7520 

11280 

E16 

Storage 

827 

827 

827 

827 

827 

E4 

West 

9820 

9820 

0 

0 

9820 

Total 

Exhaust  Air 

29277 

37887 

5987 

14597 

37887 

HV-1 

Outside  Air 

24073 

34390 

5800 

14272 

34390 

HV-1 

Return  Air 

10317 

28590 

20118 

0 

HV-1 

Supply  Air 

34390 

34390 

34390 

34390 

34390 

Net  Air  Flow 

-5204 

-3497 

-187 

-325 

-3497 

HO-1  PROPOSED  VENTILATION  SCHEDULE 


Daily 

Shift 

Hours 

Vent . 
Mode 

Hours  of  Operat ion 

Mon 

Tue 

Wed 

Thu 

Fr  i 

Sat 

Sun 

Min 

7 

7 

7 

7 

7 

8 

8 

12M-8AM 

Med 

1 

1 

1 

1 

1 

0 

0 

Max 

0 

0 

0 

0 

0 

0 

0 

Min 

0 

0 

0 

0 

0 

8 

8 

8AM-4PM 

Med 

6 

6 

6 

6 

6 

0 

0 

Max 

2 

2 

2 

2 

2 

0 

0 

Min 

0 

0 

0 

0 

0 

8 

8 

4PM-12M 

Med 

8 

8 

8 

8 

8 

0 

0 

Max 

0 

0 

0 

0 

0 

0 
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PROJECT:  WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY  02/12/92 


INPUTS:  I)  Days  Per  Week  That  HVAC  Operates 

2)  Summer  Room  Dry  Bulb  Temperature 

Room  Wet  Bulb  Temperature 

3)  Winter  Room  Dry  Bulb  Temperature 

If  RH  Controlled,  wb  Temp, 
and  Ground  Water  Temperature 

4)  Outside  Air  Quantity  (cfra) 

5)  HVAC  Oper.  Hrs/Shft:  12  M  ->  8  AM 

8  AM  ->  4  PM 

4  PM  ->  12  M 

Temperatures  Hours  of  Occurrence  Total 

7  Days/Week 
’F  (db) 

’F  (wb) 

68  ’F  (db) 

’F  (wb) 

•F 

24073  cfm 

8  Hrs/Shift 

8  Hrs/Shift 

8  Hrs/Shift 

Outside  Air 

Load  (MBtu/Yr) 

db-Range 

wb 

00-08 

08-16 

16-24 

upci  . 

Hours 

Cooling 

Dehum id 

Heating 

Humid. 

120 

124 

0 

0.00 

0.00 

0.00 

0.00 

115 

119 

0 

0.00 

0.00 

0.00 

0.00 

no 

114 

0 

0.00 

0.00 

0.00 

0.00 

105 

109 

0 

0.00 

0.00 

0.00 

0.00 

100 

104 

0 

0.00 

0.00 

0.00 

0.00 

95 

99 

75 

0 

7 

0 

7 

0.00 

0.00 

0.00 

0.00 

90 

94 

72 

0 

28 

6 

34 

0.00 

0.00 

0.00 

0.00 

85 

89 

71 

0 

95 

28 

123 

0.00 

0.00 

0.00 

0.00 

80 

84 

68 

4 

177 

73 

254 

0.00 

0.00 

0.00 

0.00 

75 

79 

66 

27 

248 

140 

415 

0.00 

0.00 

0.00 

0.00 

70 

74 

64 

115 

257 

222 

594 

0.00 

0.00 

0.00 

0.00' 

65 

69 

61 

234 

235 

271 

740 

0.00 

0.00 

0.00 

0.00 

60 

.  64 

57 

263 

212 

252 

727 

0.00 

0.00 

115.51 

0.00 

55 

59 

52 

274 

190 

236 

700 

0.00 

0.00 

203.90 

0.00 

50 

54 

48 

263 

183 

214 

660 

0.00 

0.00 

279.63 

0.00 

45 

49 

43 

242 

183 

205 

630 

0.00 

0.00 

350.33 

0.00 

40 

44 

38 

229 

202 

205 

636 

0.00 

0.00 

437.88 

0.00 

35 

39 

34 

261 

241 

251 

753 

0.00 

0.00 

618.13 

0.00 

30 

34 

30 

295 

220 

262 

777 

0.00 

0.00 

740.71 

0.00 

25 

29 

25 

216 

156 

191 

563 

0.00 

0.00 

611.24 

0.00 

20 

24 

20 

163 

112 

130 

405 

0.00 

0.00 

493.33 

0.00 

15 

19 

16 

no 

79 

96 

285 

0.00 

0.00 

384 .89 

0.00 

10 

14 

11 

84 

43 

65 

192 

0.00 

0.00 

284.72 

0.00 

5 

9 

6 

60 

27 

38 

125 

0.00 

0.00 

201 .91 

0.00 

0 

4 

2 

37 

16 

22 

75 

0.00 

0.00 

131 .08 

0.00 

-5 

-1 

-3 

27 

3 

9 

39 

0.00 

0.00 

73.32 

0.00 

-10 

-6 

-8 

10 

0 

4 

14 

0.00 

0.00 

28.18 

0.00 

-15 

-11 

-13 

5 

0 

0 

5 

0.00 

0.00 

10.72 

0.00 

-20 

-16 

-17 

3 

0 

0 

3 

0.00 

0.00 

6.83 

0.00 

-25 

-21 

0 

0.00 

0.00 

0.00 

0.00 

-30 

-26 

0 

0.00 

0.00 

0.00 

0.00 

-35 

-31 

0 

0.00 

0.00 

0.00 

0.00 

-40 

-36 

0 

0.00 

0.00 

0.00 

0.00 

-45 

-41 

0 

0.00 

0.00 

0.00 

0.00 

Totals 

2922 

2914 

2920 

8756 

0.00 

0.00 

4972.31 

0.00 

Total 

operating  hours  for  each  system 

0 

0 

6589 

0 

lio-(o 
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^  VC 
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Se.'i\:>a.ck 

• 

PROJECT: 

aIATERVLIET  arsenal  limited  energy  study 

02/12/92 

INPUTS: 

1) 

Days  Per  Week  That 

HVAC  Operates 

5  Days/Week 

2) 

Summer  Room  Dry  Bulb  Temperature 

■F  (db) 

Room  Wet  Bulb  Temperature 

’F  (wb) 

3) 

Winter  Room  Dry  Bulb  Temperature 

55 

■f  (db) 

If  RH  Controlled,  wb  Temp 

'F  (wb) 

and  Ground  Water  Temperature 

•F 

4) 

Outside  Air  Quantity  (cfm) 

5800  cfm 

5) 

HVAC  Oper. 

Hrs/Shft 

:  12  M  -> 

8  AM 

7 

Hrs/Shift 

8  AM  -> 

4  PM 

0  Hrs/Shift 

4  PM  -> 

12  M 

0 

Hrs/Shift 

Temperatures 

Hours  of  Occurrence 

Total 

Outside  Air  Load  (MBtu/Yr) 

— 

uper . 

db-Range 

wb 

00-08 

08-16 

16-24 

Hours 

Cooling 

Dehum  id 

Heat ing 

Humid. 

120 

124 

0 

0.00 

0.00 

0.00 

0.00 

115 

119 

0 

0.00 

0.00 

0.00 

0.00 

no 

114 

0 

0.00 

0.00 

0.00 

0.00 

105 

109 

0 

0.00 

0.00 

0.00 

0.00 

100 

104 

0 

0.00 

0.00 

0.00 

0.00 

95 

99 

75 

0 

7 

0 

0 

0.00 

0.00 

0.00 

0.00 

90 

94 

72 

0 

28 

6 

0 

0.00 

0.00 

0.00 

0.00 

85 

89 

71 

0  • 

95 

28 

0 

0.00 

0.00 

0.00 

0.00 

80 

84 

68 

4 

177 

73 

3 

0.00 

0.00 

0.00 

0.00 

• 

75 

79 

66 

27 

248 

140 

17 

0.00 

0.00 

0.00 

0.00 

70 

74 

64 

115 

257 

222 

72 

0.00 

0.00 

0.00 

0.00 

65 

69 

61 

234 

235 

271 

146 

0.00 

0.00 

0.00 

0.00 

60 

64 

57 

263 

212 

252 

164 

0.00 

0.00 

0.00 

0.00 

55 

59 

52 

274 

190 

236 

171 

0.00 

0.00 

0.00 

0.00 

50 

54 

48 

263 

183 

214 

164 

0.00 

0.00 

0.00 

0.00 

45 

49 

43 

242 

183 

205 

151 

0.00 

0.00 

7.72 

0.00 

40 

44 

38 

229 

202 

205 

143 

0.00 

0.00 

11.87 

0.00 

35 

39 

34 

261 

241 

251 

163 

0.00 

0.00 

18.73 

0.00 

30 

34 

30 

295 

220 

262 

184 

0.00 

0.00 

27.06 

0.00 

25 

29 

25 

216 

156 

191 

135 

0.00 

0.00 

24.12 

0.00 

20 

24 

20 

163 

112 

130 

102 

0.00 

0.00 

21.45 

0.00 

15 

19 

16 

no 

79 

96 

69 

0.00 

0.00 

16.67 

0.00 

10 

14 

11 

84 

43 

65 

53 

0.00 

0.00 

14.40 

0.00 

5 

9 

6 

60 

27 

38 

38 

0.00 

0.00 

11.48 

0.00 

0 

4 

2 

37 

16 

22 

23 

0.00 

0.00 

7.82 

0.00 

-5 

-1 

-3 

27 

3 

9 

17 

0.00 

0.00 

6.24 

0.00 

-10 

-6 

-8 

10 

0 

4 

6 

0.00 

0.00 

2.51 

0.00 

-15 

-11 

-13 

5 

0 

0 

3 

0.00 

0.00 

1.36 

0.00 

-20 

-16 

-17 

3 

0 

0 

2 

0.00 

0.00 

0.87 

0.00 

-25 

-21 

0 

0.00 

0.00 

0.00 

0.00 

-30 

-26 

0 

0.00 

0.00 

0.00 

0.00 

-35 

-31 

0 

0.00 

0.00 

0.00 

0.00 

-40 

-36 

0 

0.00 

0.00 

0.00 

0.00 

-45 

-41 

0 

0.00 

0.00 

0.00 

0.00 

• 

Totals 

2922 

2914 

2920 

1826 

0.00 

0.00 

172.30 

0.00 

Total 

operating  hours  for 

each  sy 

stem 

0 

0 

1089 

0 

• 
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PROJECT:  WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY  02/12/92 

INPUTS:  1)  Days  Per  Week  That  HUAC  Operates  5  Days/Week 

2)  Summer  Room  Dry  Bulb  Temperature  ‘F  (db) 

Room  Wet  Bulb  Temperature  ‘F  (wb) 

3)  Winter  Room  Dry  Bulb  Temperature  68  ’F  (db) 

If  RH  Controlled,  wb  Temp.  ’F  (wb) 

and  Ground  Water  Temperature  'F 

4)  Outside  Air  Quantity  (cfm)  14272  cfm 

5)  HVAC  Oper.  Hrs/Shft:  12  M  ->  8  AM  1  Hrs/Shift 

8  AM  ->  4  PM  6  Hrs/Shift 

4  PM  ->  12  M  8  Hrs/Shift 

Temperatures  Hours  of  Occurrence  Total  Outside  Air  Load  (MBtu/Yr ) 

-  -  Oper .  - 


db-Range 

wb 

00-08 

08-16 

16-24 

Hours 

Cooling 

Dehum  id 

Heating 

Humid. 

120 

124 

0 

0.00 

0.00 

0.00 

0.00 

115 

119 

0 

0.00 

0.00 

0.00 

0.00 

no 

114 

0 

0.00 

0.00 

0.00 

0.00 

105 

109 

0 

0.00 

0.00 

0.00 

0.00 

100 

104 

0 

0.00 

0.00 

0.00 

0.00 

95 

99 

75 

0 

7 

0 

4 

0.00 

0.00 

0.00 

0.00 

90 

94 

72 

0 

28 

6 

19 

0.00 

0.00 

0.00 

0.00 

85 

89 

71 

0 

95 

28 

71 

0.00 

0.00 

0.00 

0.00 

80 

84 

68 

4 

177 

73 

147 

0.00 

0.00 

0.00 

0.00 

75 

79 

66 

27 

248 

140 

235 

0.00 

0.00 

0.00 

0.00 

70 

74 

64 

115 

257 

222 

307 

0.00 

0.00 

0.00 

0.00 

65 

69 

61 

234 

235 

271 

340 

0.00 

0.00 

0.00 

0.00 

60 

64 

57 

263 

212 

252 

317 

0.00 

0.00 

29.86 

0.00 

55 

59 

52 

274 

190 

236 

295 

0.00 

0.00 

50.91 

0.00 

50 

54 

48 

263 

183 

214 

274 

0.00 

0.00 

68.92 

0.00 

45 

49 

43 

242 

183 

205 

266 

0.00 

0.00 

87.72 

0.00 

40 

44 

38 

229 

202 

205 

275 

0.00 

0.00 

112.29 

0.00 

35 

39 

34 

261 

241 

251 

332 

0.00 

0.00 

161.43 

0.00 

30 

34 

30 

295 

220 

262 

331 

0.00 

0.00 

187.26 

0.00 

25 

■  29 

25 

216 

156 

191 

239 

0.00 

0.00 

154.02 

0.00 

20 

24 

20 

163 

112 

130 

167 

0.00 

0.00 

120.90 

0.00 

15 

19 

16 

no 

79 

96 

121 

0.00 

0.00 

96.65 

0.00 

10 

14 

11 

84 

43 

65 

77 

0.00 

0.00 

67.66 

0.00 

5 

9 

6 

60 

27 

38 

47 

0.00 

0.00 

44.98 

0.00 

0 

4 

2 

37 

16 

22 

28 

0.00 

0.00 

28.59 

0.00 

-5 

-1 

-3 

27 

3 

9 

10 

0.00 

0.00 

11.64 

0.00 

-10 

-6 

-8 

10 

0 

4 

4 

0.00 

0.00 

4.47 

0.00 

-15 

-11 

-13 

5 

0 

0 

0 

0.00 

0.00 

0.57 

0.00 

-20 

-16 

-17 

3 

0 

0 

0 

0.00 

0.00 

0.36 

0.00 

-25 

-21 

0 

0.00 

0.00 

0.00 

0.00 

-30 

-26 

0 

0.00 

0.00 

0.00 

0.00 

-35 

-31 

0 

0.00 

0.00 

0.00 

0.00 

-40 

-36 

0 

0.00 

0.00 

0.00 

0.00 

-45 

-41 

0 

0.00 

0.00 

0.00 

0.00 

Total 

iS 

2922 

2914 

2920 

3908 

0.00 

0.00 

1228.24 

0.00 

Total 

1  operating 

hours  for  each  system 

0 

0 

2784 

0 
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PROJECT:  WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY 

.  INPUTS:  1)  Days  Per  Ueek  That  HVAC  Operates 

2)  Summer  Room  Dry  Bulb  Temperature 

Room  Wet  Bulb  Temperature 

3)  Winter  Room  Dry  Bulb  Temperature 

If  RH  Controlled,  wb  Temp, 
and  Ground  Water  Temperature 

4)  Outside  Air  Quantity  (cfm) 

5)  HVAC  Oper.  Hrs/Shft:  12  M  ->  8  AM 

8  AM  ->  4  PM 
4  PM  ->  12  M 


02/12/92 


Temperatures 


Hours  of  Occurrence 


Total 

Oper. 


5  Oays/Week 
'F  (db) 

'F  (wb) 

68  ‘F  (db) 

‘F  (wb) 

•f 

34390  cfm 

0  Hrs/Shift 
2  Hrs/Shift 
0  Hrs/Shift 

Outside  Air  Load  (MBtu/Yr) 


db-Range 

wb 

00-08 

08-16 

16-24 

Hours 

Cooling 

Dehumid 

Heat i ng 

Humid. 

120 

124 

0 

0.00 

0.00 

0.00 

0.00 

115 

119 

0 

0.00 

0.00 

0.00 

0.00 

110 

114 

0 

0.00 

0.00 

0.00 

0.00 

105 

109 

0 

0.00 

0.00 

0.00 

0.00 

100 

104 

0 

0.00 

0.00 

0.00 

0.00 

95 

99 

75 

0 

7 

0 

1 

0.00 

0.00 

0.00 

0.00 

90 

94 

72 

0 

28 

6 

5 

0.00 

0.00 

0.00 

0.00 

85 

89 

71 

0 

95 

28 

17 

0.00 

0.00 

•  0.00 

0.00 

80 

84 

68 

4 

177 

73 

32 

0.00 

0.00 

0.00 

0.00 

75 

79 

66 

27 

248 

140 

44 

0.00 

0.00 

0.00 

0.00 

70 

74 

64 

115 

257 

222 

46 

0.00 

0.00 

0.00 

0.00 

65 

69 

61 

234 

235 

271 

42 

0.00 

0.00 

0.00 

0.00 

60 

64 

57 

263 

212 

252 

38 

0.00 

0.00 

8.59 

0.00 

55 

59 

52 

274 

190 

236 

34 

0.00 

0.00 

14.12 

0.00 

50 

54 

48 

263 

183 

214 

33 

0.00 

0.00 

19.78 

0.00 

45 

49 

43 

242 

183 

205 

33 

0.00 

0.00 

25.96 

0.00 

40 

44 

38 

229 

202 

205 

36 

0.00 

0.00 

35.48 

0.00 

35 

39 

34 

261 

241 

251 

43 

0.00 

0.00 

50.47 

0.00 

30 

34 

30 

295 

220 

262 

39 

0.00 

0.00 

53.50 

0.00 

25 

29 

25 

216 

156 

191 

28 

0.00 

0.00 

43.21 

0.00 

20 

24 

20 

163 

112 

130 

20 

0.00 

0.00 

34.80 

0.00 

15 

19 

16 

no 

79 

96 

14 

0.00 

0.00 

27.22 

0.00 

10 

14 

11 

84 

43 

65 

8 

0.00 

0.00 

16.27 

0.00 

5 

9 

6 

60 

27 

38 

5 

0.00 

0.00 

11.13 

0.00 

0 

4 

2 

37 

16 

22 

3 

0.00 

0.00 

7.13 

0.00 

-5 

-1 

-3 

27 

3 

9 

1 

0.00 

0.00 

1.44 

0.00 

-10 

-6 

-8 

10 

0 

4 

0 

0.00 

0.00 

0.00 

0.00 

-15 

-11 

-13 

5 

0 

0 

0 

0.00 

0.00 

0.00 

0.00 

-20 

-16 

-17 

3 

0 

0 

0 

0.00 

0.00 

0.00 

0.00 

-25 

-21 

0 

0.00 

0.00 

0.00 

0.00 

-30 

-26 

0 

0.00 

0.00 

0.00 

0.00 

-35 

-31 

0 

0.00 

0.00 

0.00 

0.00 

-40 

-36 

0 

0.00 

0.00 

0.00 

0.00 

-45 

-41 

0 

0.00 

0.00 

0.00 

0.00 

Totals 

2922 

2914 

2920 

520 

0.00 

0.00 

349.09 

0.00 

Total  operating  hours  for  each  system 


333 
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PROJECT:  WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY  02/12/92 

INPUTS:  1)  Days  Per  Week  That  HUAC  Operates  2  Days/Ueek 

2)  Summer  Room  Dry  Bulb  Temperature  ‘F  (db) 

Room  Wet  Bulb  Temperature  ‘F  (wb) 

3)  Winter  Room  Dry  Bulb  Temperature  55  *F  (db) 

If  RH  Controlled,  wb  Temp.  *F  (wb) 

and  Ground  Water  Temperature  *F 

4)  Outside  Air  Quantity  (cfm)  5800  cfm 

5)  HVAC  oper.  Hrs/Shft:  12  M  ->  8  AM  8  Hrs/Shift 

8  AM  -)  4  PM  8  Hrs/Shift 

4  PM  ->  12  M  8  Hrs/Shift  • 


Temperatures  Hours  of  Occurrence  Total  Outside  Air  Load  (MBtu/Yr) 


db-Range 

wb 

00-08 

08-16 

16-24 

upei  . 

Hours 

Cooling 

Dehum  id 

Heating 

Humid. 

120 

124 

0 

0.00 

0.00 

0.00 

0.00 

115 

119 

0 

0.00 

0.00 

0.00 

0.00 

110 

114 

0 

0.00 

0.00 

0.00 

0.00 

105 

109 

0 

0.00 

0.00 

0.00 

0.00 

100 

104 

0 

0.00 

0.00 

0.00 

0.00 

95 

99 

75 

0 

7 

0 

2 

0.00 

0.00 

0.00 

0.00 

90 

94 

72 

0 

28 

6 

10 

0.00 

0.00 

0.00 

0.00 

85 

89 

71 

0 

95 

28 

35 

0.00 

0.00 

0.00 

0.00 

80 

84 

68 

4 

177 

73 

73 

0.00 

0.00 

0.00 

0.00 

75 

79 

66 

27 

248 

140 

119 

0.00 

0.00 

0.00 

0.00 

70 

74 

64 

115 

257 

222 

170 

0.00 

0.00 

0.00 

0.00 

65 

69 

61 

234 

235 

271 

211 

0.00 

0.00 

0.00 

0.00 

60 

64 

57 

263 

212 

252 

208 

0.00 

0.00 

0.00 

0.00 

55 

59 

52 

274 

190 

236 

200 

0.00 

0.00 

0.00 

0.00 

50 

54 

48 

263 

183 

214 

189 

0.00 

0.00 

0.00 

0.00 

45 

49 

43 

242 

183 

205 

180 

0.00 

0.00 

9.19 

0.00 

40 

44 

38 

229 

202 

205 

182 

0.00 

0.00 

15.07 

0.00 

35 

39 

34 

261 

241 

251 

215 

0.00 

0.00 

24.71 

0.00 

30 

34 

30 

295 

220 

262 

222 

0.00 

0.00 

32.58 

0.00 

25 

29 

25 

216 

156 

191 

161 

0.00 

0.00 

28.74 

0.00 

20 

24 

20 

163 

112 

130 

116 

0.00 

0.00 

24.36 

0.00 

15 

19 

16 

110 

79 

96 

81 

0.00 

0.00 

19.74 

0.00 

10 

14 

11 

84 

43 

65 

55 

0.00 

0.00 

15.05 

0.00 

5 

9 

6 

60 

27 

38 

36 

0.00 

0.00 

10.94 

0.00 

0 

4 

2 

37 

16 

22 

21 

0.00 

0.00 

7.25 

0.00 

-5 

-1 

-3 

27 

3 

9 

11 

0.00 

0.00 

4.12 

0.00 

-10 

-6 

-8 

10 

0 

4 

4 

0.00 

0.00 

1.61 

0.00 

-15 

-11 

-13 

5 

0 

0 

1 

0.00 

0.00 

0.62 

0.00 

-20 

-16 

-17 

3 

0 

0 

1 

0.00 

0.00 

0.40 

0.00 

-25 

-21 

0 

0.00 

0.00 

0.00 

0.00 

-30 

-26 

0 

0.00 

0.00 

0.00 

0.00 

-35 

-31 

0 

0.00 

0.00 

0.00 

0.00 

-40 

-36 

0 

0.00  . 

0.00 

0.00 

0.00 

-45 

-41 

0 

0.00 

0.00 

0.00 

0.00 

Totals 

2922 

2914 

2920 

2502 

0.00 

0.00 

194.36 

0.00 

Total  operating  hours  for  each  system  0  0  1286  0 


(h’iO 


ECO  Construction  Cost  Estimate 
Calculat ions 


02/13/92 


ECO  Name:  Reduce  Outside  Air  and  Add  Return  Air  to  HO-1 
ECO  \(y 

1991  ECO  "bare"  costs  (from  cost  est imate  sheet ) 

Material  $20,897 

Labor  $19,782 


Subtotal  bare  costs  $40,679 
FICA  Insurance  (20%  of  Labor)  $3,956 
Sales  Tax  (Not  Applicable  For  GOGO )  $0 


Subtotal  $44,635 

Overhead  (15%)  $6,695 


Subtotal  $51,330 

Profit  ( 10%)  $5,133 


Subtotal  $56,463 

Bond(l%)  $565 


Subtotal  $57,028 

Contingency  (10%)  $5,703 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  I  $62,731  1 

+ - 1- 

SIOH  (6.0%  of  Construction  Cost)  $3,764 


Subtotal  $66,495 

Design  (6.0%  of  Construction  Cost)  $3,764 


Total  Project  Cost  $70,259 

The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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11.1.2.2  Reduce  Outside  Air  Intake. 


Pi 
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11.1.2.2.1  Background.  The  ventilation  system  in  the  basement  of  building  44 
is  designed  for  100  percent  outside  air  (34,390  cfm)  with  no  provisions  for 
modulation  or  use  of  return  air  when  maximum  ventilation  rate  is  not  required. 
This  results  in  heating  an  excessive  amount  of  outside  air  during  the  heating 
season.  Energy  savings  will  result  if  a  return  air  system  is  installed.  Out¬ 
side  air  and  exhaust  can  be  minimized  and  modulated  incrementally  to  increase 
when  additional  ventilation  is  required.  Return  air  would  be  modulated  in 
inverse  proportion  to  the  outside  air  volume.  In  addition,  room  temperature 
could  be  set  back  during  unoccupied  hours. 

11.1.2.2.2  Modification  Recommended  at  Building  44.  Modification  of  the  out¬ 
side  air  plenum  for  HV-1  will  be  required  to  make  provisions  for  the  addition  of 
a  return  air  plenum,  and  return  air/outside  air  motorized  mixing  dampers.  Two 
new  return  air  ducts  will  be  routed  to  the  return  air  plenum.  Belt  and  pulley 
replacements  will  be  required  to  adjust  the  fan  speed  for  HV-1  to  maintain  flow 
volume  at  increased  pressure  drop  in  the  return  air  system.  Refer  to  figure 
11-3  for  a  sketch  depicting  the  changes.  Replacement  of  fan  E12  with  a 
two-speed  fan  and  the  elimination  of  the  transfer  grill  through  the  inside  wall 
is  recommended.  Mechanical  equipment  rooms  will  be  ventilated  with  a  maximum  of 
outside  air  from  the  existing  motorized  damper  in  the  outside  wall  of  the  air 
handler  room  or  a  minimum  of  outside  air  from  the  new  damper  in  the  outside  wall 
of  the  heating  equipment  room.  A  new  thermostat  in  the  air  handler  room  will 
control’  dampers  and  fan  speed. 

Medium  Ventilation  Mode.  Exhaust  fan  controls  will  be  modified  to  interlock  the 
most  strategic  fans  with  HV-1  for  normal  daily  operations.  The  recommended  fans 
are  E3/E6,  E13,  E18,  E7/E5,  and  E16.  Outside  air  and  return  air  dampers  will 
automatically  be  positioned  to  proportion  the  air  volumes  noted  as  the  recom¬ 
mended  medium  ventilation  mode  in  table  11-3. 

Maximum  Vent  Mode.  If  additional  ventilation  is  required,  when  operating  in  the 
medium  ventilation  mode,  an  adjustable  timed  switch  (2  hours  may'mum)  will  be 
provided  to  start  each  of  the  other  fans  El,  E2,  E15  and  E4  individually.  In 
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Table  11-3.  Exhaust  cfm  from  Basement 


Recommended  Ventilation  Modes 


Fan  No. /Location 


Design  Mode 


MER  Damper.  Pos . 
OPEN  CLOSED 


Mi  n  imum 


Medium 


Maximum 


East 
East 
East 
East 
East 
East 
Center 
MER 

Secure  Storage 
West 

Total  Exhaust 
0/A 
Return 
Supply 

Excess  Exhaust 


0 

2430 

1200 

4850 

2430 

200 

^37^/7  520 

gnnA- 
— oUUV/ 

827  ^ 
9820 

39037 
34390  ^0.1 


4850 

2430 

1200 

4850 

2430 

200 

3760/7520 

0 

827 
9820 


34390 

>4647- 

-S%OLf. 


0 

0 

1200/0 

0 

0 

200 

3760/0* 

0** 

827 

0 

5987 
5800 
-28650- 
f 34390 
/  -187 


0 

0 

1200/0 

4850 

0 

200 

73^66/0*1 
0** 
827 
0 

-imr^ 

-23878  J 
34390^ 
-325 


f 


4850 

2430 

1200/0 

4850 

2430 

200 

3760/7520* 

0** 

827 

9820 

37887 

34390 

0 

'  34390 
-3497 


V 


\ 


''lowQ 


O.h. 


*  Either  fan  E5  or  E7  can  be  selected  to  operate  at  slow  speed,  the  other  fan 
will  stop  in  the  minimum  or  medium  mode;  in  the  maximum  mode  one  fan  can 
operate  fast  while  the  other  operates  slow. 

**  E12  does  not  exhaust  air  from  basement  rooms  with  recommended  ventilation 
modes.  Existing  MER  damper  is  removed  and  hole  is  used  for  return  air  duct 
or  is  blocked. 
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addition,  a  remote  switch  located  near  each  fan  can  initiate  a  maximum  of  2-hour 
runtime.  Return  and  outside  air  dampers  will  modulate  to  admit  more  outside  air 
and  less  return  air  incrementally  as  each  fan  is  started. 

Minimum  Vent  Mode  (Setback).  During  nonoccupied  hours,  minimum  exhaust  is 
required,  in  addition,  lower  room  temperature  can  be  used  during  the  heating 
season.  Fans  not  required  will  be  shut  down  during  unoccupied  hours  then  re¬ 
started  prior  to  occupancy.  Return  and  outisde  air  would  be  modulated  accord¬ 
ingly.  This  can  be  accomplished  by  the  Energy  Monitor  and  Control  System  if  in¬ 
corporated  at  Watervliet.  For  the  purpose  of  economic  analysis,  costs  include  a 
timeclock  system  to  reduce  ventilation  rate  and  a  setback  thermostat  for  room 
temperature  reduction. 

11.1.2.2.3  Analysis/Justification.  Heat  is  provided  to  the  coil  in  HV-1  during 
October  through  April  (30  weeks).  Energy  and  dollar  savings  will  result  from 
heating  a  reduced  amount  of  cold  outside  air  during  a  majority  of  the  occupied 
hours.  Additional  savings  will  accrue  during  unoccupied  hours  when  the  outside 
air  is  further  reduced  and  the  room  is  maintained  at  a  lower  temperature. 

Heating  degree  hours  have  been  used  as  noted  in  table  11-4  with  the  following 
basic  equation  to  estimate  energy  use. 

Btu  *  cfm  X  1.1  X  Degree  Hours 

Existing  System  Operation.  Basement  room  temperature  is  maintained  at  65*  to 
69*F.  HV-1  was  observed  to  operate  with  the  outside  air  duct  partially  closed 
and  the  plenum  access  door  partially  open.  Basement  room  air  returns  through 
the  48-  by  24-inch  transfer  grill  in  the  heating  equipment  room  wall  to  HV-1. 
Outside  air  volume  was  estimated  at  70  percent  and  return  air  at  30  percent  of 
the  supply  air. 

Energy  required  =  34,390  x  .7  x  1.1  x  152,102  =  4,027.707  MBtu/yr  @  HV-1 
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Table  11-4.  Heating  Degree  Hours 
(Based  on  Albany  Weather  Data) 


Ref  Temp 

=  65' 

■n— iM 

■iL— la 

17  -  24 

Oct 

4,884 

2,212 

3,521 

1,657 

320 

837 

Nov 

6,872 

5,113 

6,150 

3,394 

1,899 

2,735 

Dec 

10,157 

8,746 

9,338 

6,442 

5,072 

5,672 

Jan 

11,158 

9,711 

10,346 

7,448 

6,017 

6,643 

Feb 

9,844 

8,104 

8,898 

6,501 

4,772 

5,512 

Mar 

9,049 

6,920 

7,834 

5,342 

3,347 

4,163 

Apr 

5,744 

3,242 

4,223 

2,359 

790 

1,347 

Totals 

57,708 

44,084 

50,310 

33,143 

22,217 

26,909 

Grand  Totals 

152,102 

82,269 

Recommended  System  Operation.  After  modifications  to  provide  for  outside/return 
air  modulation  during  the  medium,  maximum,  and  minimum  ventilation  modes  and  to 
provide  for  temperature  reduction  during  unoccupied  hours,  energy  consumption 
will  be  reduced.  The  following  operating  schedule  is  recommended. 

Operation  During  30-Week  Heating  Season:  The  room  is  maintained  at  65*  1  hour 
prior  to  and  during  occupied  hours.  This  would  occur  during  the  last  hour  of 
the  third  shift,  during  the  8-hour  dayshift  for  5  days  per  week  plus  one 
Saturday  per  month,  and  during  one  second  shift  per  month.  It  is  estimated  the 
medium  ventilation  mode  will  be  used  for  70  percent  and  the  maximum  ventilation 
mode  will  be  used  30  percent  of  the  occupied  hours.  During  unoccupied  hours, 
the  room  is  maintained  at  50*  and  the  minimum  ventilation  rate  is  used,  except 
the  room  temperature  is  increased  to  65*  1  hour  prior  to  occupancy. 


Operation  During  the  22-Week  Suiwner  Season:  Significant  energy  savings  are  not 
anticipated  since  all  fans  will  probably  be  required  to  provide  ventilation  and 
temperature  control. 


Operating  Hours  (30  Week  Heating  Season): 


Room  at  65*  Srd  Shift;  1  Hr,  5  Shift/Wk  >  1  Hr,  1  Sat/Mo 
Day  Shift;  8  Hr,  5  Day/Wk  +  8  Hr,  1  Sat/Mo 
2nd  Shift;  8  Hr /Mo 


% 


3rd  Shift  Hrs  = 


1  X  5  X  30  +  1  X  1  X  1/4  X  30 
8  X  7  X  30 


X  100  =  9.375% 


%  Day  Shift  Hrs  * 

%  2nd  Shift  Hrs  = 


8  X  5  X  30  8  X  1/4  X 

8  X  7  X  30 


30 


X  100  » 


8  X  1/4  X  30 
8  X  7  X  30 


X  100  =  3.57% 


75% 


Room  at  50* 


%  3rd  Shift  Hrs  =  100  -  9.375  =  90.625% 

%  Day  Shift  Hrs  =  100  -  75  =  25% 

%  2nd  Shift  Hrs  =  100  -  3.57  =  96.25% 

Heat  Required  for  Outside  Air  (Recommended  System): 
3rd  Shift 


Room  65*,  med  vent:  10,512  x  1.1  x  57,708  x  .09375  =  62.558 

Room  50*,  min  vent:  5,800  x  1.1  x  33,143  x  .90625  *  191.629 

Day  Shift 

Room  65*,  med  vent:  10,512  x  1.1  x  44,084  x  .75  x  .70  =  267.620 

Room  65*,  max  vent:  34,390  x  1.1  x  44,084  x  .75  x  .30  =  375.222 

Room  50*,  min  vent:  5,800  x  1.1  x  22,217  x  .25  =  35.436 
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2nd  Shift 


Room 

Room 

Room 

TOTAL 


65*,  med  vent:  10,512  x 
65*,  max  vent:  34,390  x 
50*,  min  vent:  5,800  x 


1.1  X  50,310  X  .0357  x 

1.1  X  50,310  X  .0357  x 

1.1  X  26,909  X  .9625 


.70  =  14.538 

.30  =  20.383 

=  165.241 
1,132.627  MBtu/yr 


Savings  With  Reduced  Outside  Air  and  Temperature  Set  Back; 

Heat  Required  (Existing)  -  Heat  Required  (Recommended)  *  Savings 


Heat  Saved  @  HV-1  =  4,027.707  1,132.627  =  2,895.08  MBtu/yr 

Heat  Saved  @  Boiler  =  =  4,135.83  MBtu/yr 

Gallons  No.  6  Oil  =  ^*^U9!Lo"~~  “ 


Maintenance  and  Operating  Costs 
Materials 

Replacement  Parts  and  Expendables 
Labor 

Periodic  Checks  and  Replacements 


500 

1,200 

$1,700 


11.1.2.2.4  ECIP  Suimiary  -  Building  44  Outside  Air  Reduction.  See  ECIP  and  cost 
sheets  for  details;  benefits  are  summarized  as  follows: 


Energy  Savings 

Dollar  Savings 

Project  Cost 

B/C 

E/C 

EC/CC 

Payback 


4,135.83  MBtu/yr 

$31,926/yr 

$82,766 

9.5 
49.97 
10.2 

2.6  years 
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•ECIP  Economic  Analysis  Summary 


Location:  Watervliet  Arsenal  .  Building  44,  Basement _ FY _ 84 

Project  :  Reduce  Exhaust  and  Outside  Air  _ 


Economic  Life:  25  Yrs.  Date  Prepared:  8/19/81  Prepared  by  iJ.J.  Spillman 


n  Non-recurring  Initial  Capital  Costs: 

a.  CWE  $ 

b.  Design  .06  x  51,553  x  (1.12)^*^^  $ 

c.  _  $ 

d.  Total  ^ 

BENEFITS 

2.  Recurring  Benefit/Cost  Differential  Other  Than  Energy: 

a.  Annual  Labor  Decrease  (+)/Increase  (-)  $ 

b.  Annual  Material  Decrease  (+)/Increase  (-)  $ 

c.  Other  Annual  Decrease  (+)/Tncrease  (-)  .  $ 

d.  Total  Costs  $ 

e.  10%  Discount  Factor  $ 

f.  Discounted  Recurring  Cost  (d  x  e) 

3.  Recurring  Energy  Benefit/Costs: 


(1)  Annual  Energy  Decrease  (+)/Increase  (-) 

(2)  Cost  per  MBTU  (October  1,  1984)  $ 

(3)  Annual  Dollar  Decrease/Increase  ((l)x(2))  $ 

(4)  Differential  Escalation  Rate  (10%)  Factor 

(5)  Discounted  Dollar  Decrease/ Increase  (3)x(4)  $ 

Type  of  Fuel : 

(1)  Annual  Energy  Decrease  (+)/Increase  (-) 

(2)  Cost  per  MBTU  $ 

(3)  Annual  Dollar  Decrease/Increase  ((l)x(2))  $ 


(4)  Differential  Escalation  Rate  ( _ )  Factor 

(5)  Discounted  Dollar  Decrease/Increase  ((3)x(4))  $ 

c.  Type  of  Fuel:  _ 

(1)  Annual  Energy  Decrease  (+)/Increase  (-) 

(2)  Cost  per  MBTU  $ 

(3)  Annual  Dollar  Oecr^ase/Increase  ((l)x(2))  $ 

(4)  Differential  Escalation  Rate  ( _ %)  Factor 

(5)  Discounted  Dollar  Decrease/Increase  ((3)x(4))  $ 

d.  Type  of  Fuel: 

(1)  Annual  Energy  Decrease  (+)/Increase  (-) 

(2)  Cost  per  MBTU  $ 

(3)  Annual  Dollar  Decrease/Increase  ((l)x(2))  $ 

(4)  Differential  Escalation  Rate  ( _ %)  Factor 

(5)  Discounted  Dollar  Decrease/ Increase  ((3)x(4))  $ 

e.  Discounted  Energy  Benefits  (3a(5)+3b(5)+3c(5)+3d(5)) 

4.  Total  Benefits  (Sum  2f+3e) 

5. '  Discounted  Benefit/Cost  Ratio  (Line  4  i  Line  Id) 

6.  Total  Annual  Energy  Savings  (3a(l)+3b(l)+3c(l)+3d(l)) 

7.  E/C  Ratio  (Line  6  i  Line  la/1000) 

8.  Annual  $  Savings  (2d+3a(3)+3b(3)+3c(3)+3d(3)) 

9.  Pay-back  Period  ((Line  la  -  Salvage)  *  Line  8) 

10.  EC/CC  =  [Line  3a(3)  +  3b(3)]  x  25  f  Line  la 


82,766 

4,224 

“Ti 

$  86,^9(J 


•  -1,200/Yr. 
-500/Yr. 

0  /Yr. 

”:r,70'0/Yf.' . . 

9325 

- $  '-Tgri?! 

4,136  MBTU 
8.13/MBru 
33,626/Yr. 
- 23 - 

840,650  •  '  ~ 


MBTU 

TmbTu 

7Yr7“ 


MBTU 

7151BTU 

/Yr. 


MBTU 

7MTu 

TYrT 


1 840,642 
$  824,459 

53 

4,136  - 
“■507~ 

$ - 3T33 

2.6 

~wi — 
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CONSTRUCTION  COST  ESTIMATE 


-nojECT 

REDUCE 

EXHAUST  &  OUTSIDE  AIR 

WATERVLIET  BUILDING  44  BASEMENT 

nmm 

G  RESEARCH  CORP. 

0«AWJ«C  NO. 


COST  AS  OF'^Ti;  I  estimator 


1980  Means 


1/1/80 


lA^Y  I  wo.  IuhitI  ^  €m 
I  UHIT1  WCAS.|  UMir 


W.  J.  Spillman 


u  Aao(« 


9ASIS  £STi«ATC 

y  !  COOC  A  (’*Vo  d««ipn  a>mQl  0tm4J 
?  COOC  •  (P  rmi  tminsfr  d94tgn) 

[  ~_!  COOC  C  (Ainmt  dmtign) 

Qj  OTwCN  (Spmctty) 


cnecKso  aY 


mate Al  AL 


Subtotals  from  Sht.  2  and  3 


Mechanical 


General  (, 


Subtotals 


Joint  Occupancy-Overtime 


Subtotals 


Labor  M  30% 


“4065 


17614 


14313 


.  SUB-TOTAL 


SALES  TAX 


SUB- TOTAL 


PT&I 


SUB- TOTAL 


OVERHEAD  S  PROFIT 


SUB- TOTAL 


EOGRAPHIC 


SUB- TOTAL 


ONTINGEMCY 


CONSTRUCTION  COST 


C  T:^ 


PROJECT  COST  (Jan  1981) 


-  c  r  A  i  ^  ^  ^  ^J 

-w  1  A  Wti 


PROJECT  COST  (Oct  1981) 


22  - 


19728 


19728 


4340 


5295 


29363 


2055 


16031 


16031 


16031 


22^  3527 


19558 


9558 


33759 


4687 


51553 


2578 


yjs  82766 


@  14.23;  17614  •  14.23 


=  1238  MH 


*  spmc-N  •at  I#  -T' 
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(iprn 


I  MAS 


150 


CONSTRUCTION  COST  ESTIMATE 


»«04«c.T  reduce  EXHAUST  AND  OUTSIDE  AIR  • 


'  WATERVLIET  BUILDING  44  BASEMENT/ 


AACMTICT  tMGimm 

PLANNING  RESEARCH  CORP 


COST  JkS..Of  (  OAT«  }  eSTIM AIQA 

1/1/80 


isH„T 


OASiS  POn  eSTIMATC 


Bcoot  A  (  NO  0U16N  CO>t.*U£TU} 

Qcooe  %  (rNiUMiNANT  oestCN) 
n  caoc  c  (r^NAC  oesioM) 

□  OTMtR  iZPXClfy)  _ 


ooAwtM  Ha 


0.  Spillman 


CMCCXCO  IT 


1980  Means  .  -  .  - 


(RcrejitNets) 


(Mechanical ) 


Ductwork-  R/A 


R/A  &  0^  Plenum 


amper  Motors • 


Damper  Linkage 


Damper  -  RA 


Damper  -  OA 


Dampers  -  Vent  Air 


Ductwork  -  Vent  Air 


Exhaust  Fan  -  Vent  Air 


T-Stat  (Set  Back) 


Insulation  1  1/2  in.  . 


■  Belts  (HV-1 ) 


Pulleys 


Masonry  Removal 


Masonry  Restoration 


Pipe  &  Equip. Relocation 


Heating  Coil  Controls 


Paint 


RA  Registers 


Test  and  Balance 


Subtotal 


(General)  • 


MOB/DEMOB 


Clean  U 


euAMTirr 


NO. 

UNIT^ 


UASon 

1  MATER  tAI. 

TOTAC. 

COST 

P€  H 
UMtr 

TOTAU 

ptnr 

UNtT 

TOTAU. 

neywel 


Hineywel 


ne^el 


159 


163 


neywe 


Hdneywe 


pno^tcr 

.REDUCE  EXHAUST  AND  OUTSIDE  AlR 


CONSTRUCTION  COST  ESTIMATED 


*  WATERVL I ET  BUI LDINfi  44  BASEMENT 


IsMCtT 


OASIS  roit  eSTIMATC 


MCMTIST  tMOlMCeA 

PLANNING  RESEARCH  CORP.  . 


OOAWWS  Ma  COST  AS^.0^  (OATC)  esTlMATCK 

1/1/80  W.  J.  Spillman 


Qeooe  a  (  no  ouicm  coKn.sTU) 

QcOOe  •  (MIUWINANT  OCSION) 

□  caoe  e  (^inau  otsicN) 

Q  OTHKR  iZPtClfy)  _ 


CMSCXXD  ST 


1880  Means 


( NCTCASNCtS } 


OtIANTtTT 


UA80II 

1  MATERIAt.  1 

TOTAI.. 

COST 

ptn 

UHIT 

TOTAC 

Ptit 

UNIT 

TOTAU 

(Electrical ) 


Min  -  Med  -  Max  Switch  Sta 


Conduit  -  1  in.  ■ 


Wire  #10  ThWN 


Relay 


Transformer 


Conduit/Box  Connectors 


Terminations 


Pullboxex 


21 

2T 

67 

67 

1.98 

891  • 

CO 

CO 

•  i 

396 

.128 

msm 

.09 

122 

10.70, 

8.50 

102 

10.70 

128 

32 

384 

1.43 

57 

.93 

37 

1.13 

68 

.26 

16 

1605 

198 

5 

60 

790 

790  ! 

3163 

3163 
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PROJECT:  WATEROLIET  ARSENAL  LIMITED  ENERGY  STUDY 
Window  Heating  and  Cooling  Load  Savings 


03/25/92 
WINDOW. WQl 


INPUTS:  1)  Days  Per  Week  That  HUAC  Operates  7  Days/Week 

2)  Summer  Room  Dry  Bulb  Temperature  75  'F  (db) 

3)  Winter  Room  Dry  Bulb  Temperature  68  *F  (db) 

4)  Window  Overall  U-Ualue  1.31  Btu/Hr^SFx’F 

6)  Surface  Area  of  Window  17.8  SqFt 


7)  HUAC  Oper. 

• 

Temperatures  Hours 

Hrs/Shift:  12 
8 

4 

of  Occurrence 

M  -  8  AM 

AM  -  4  PM 

PM  -  12  M 

Total 

8  Hrs/Shift 

8  Hrs/Shift 

8  Hrs/Shift 

Window  Load  (Btu/Yr) 

db-Range 

wb 

00-08 

08-16 

16-24 

Oper . 
Hours 

Cooling 

Heating 

120 

124 

0 

0 

0 

115 

119 

0 

0 

0 

110 

114 

0 

0 

0 

105 

109 

0 

0 

0 

100 

104 

0 

0 

0 

95 

99 

75 

0 

7 

0 

7 

3,587 

0 

90 

94 

72 

0 

28 

6 

34 

13,463 

0 

85 

89 

71 

0 

95 

28 

123 

34,380 

0 

80 

84 

68 

4 

177 

73 

254 

41  ,415 

0 

75 

79 

66 

27 

248 

140 

415 

19,333 

0 

70 

74 

64 

115 

257 

222 

594 

0 

0 

65 

69 

61 

234 

235 

271 

740 

0 

0 

60 

64 

57 

263 

212 

252 

727 

0 

101  ,604 

55 

59 

52 

274 

190 

236 

700 

0 

179,356 

50 

54 

48 

263 

183 

214 

660 

0 

245,974 

45 

49 

43 

242 

183 

205 

630 

0 

308,166 

40 

44 

38 

229 

202 

205 

636 

0 

385,172 

35 

39 

34 

261 

241 

251 

753 

0 

543,728 

30 

34 

30 

295 

220 

262 

777 

0 

651 ,551 

25 

29 

25 

216 

156 

191 

563 

0 

537,672 

20 

24 

20 

163 

112 

130 

405 

0 

433,948 

15 

19 

16 

110 

79 

96 

285 

0 

338,563 

10 

14 

11 

84 

43 

65 

192 

0 

250,446 

5 

9 

6 

60 

27 

38 

125 

0 

177,609 

0 

4 

2 

37 

16 

22 

75 

0 

115,300 

-5 

-1 

-3 

27 

3 

9 

39 

0 

.  64,498 

-10 

-6 

-8 

10 

0 

4 

14 

0 

24,784 

-15 

-11 

-13 

5 

0 

0 

5 

0 

9,434 

-20 

-16 

-17 

3 

0 

0 

3 

0 

6,010 

-25 

-21 

0 

0 

0 

-30 

-26 

0 

0 

0 

-35 

-31 

0 

0 

0 

-40 

-36 

0 

0 

0 

-45 

-41 

0 

0 

0 

Totals 

2922 

2914 

2920 

8756 

112,179 

4,373,813 

Total 

operating  hours  for 

each  system 

833 

6589 

Average  outside  air  temp. 

while  cooling/heating 

80.8 

39.5 
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PROJECT:  WATER9LIET  ARSENAL  LIMITED  ENERGY  STUDY 

03/25/92 

Window  Heating 

and  Cooling  Load  Savings 

WINDOW. WQl 

INPUTS:  1) 

Days  Per  Week  That  HVAC  Operates 

7 

Days/Week 

2) 

Summer  Room  Dry  Bulb  Temperature 

75 

*F  (db) 

3) 

Winter  Room  Dry  Bulb  Temperature 

68 

•F  (db) 

4) 

Window  Overall  U-Ualue 

0.70 

Btu/Hr)(SF^*F 

6) 

Surface  Area  of  Window 

17.8 

SqFt 

7) 

HVAC  Oper.  Hr s/Shi  ft:  12  M  -  8  AM 

8 

Hrs/Shift 

8  AM  -  4  PM 

8 

Hrs/Shift 

4  PM  -  12  M  • 

8 

Hrs/Shift 

Temperatures  Hours  of  Occurrence  Total  Window  Load  (Btu/Yr) 


Oper . 


db-Range 

wb 

00-08 

08-16 

16-24 

Hours 

Cooling 

Heating 

120 

124 

0 

0 

0 

115 

119 

0 

0 

0 

110 

114 

0 

0 

0 

105 

109 

0 

0 

0 

100 

104 

0 

0 

0 

95 

99 

75 

0 

7 

0 

7 

1  ,917 

0 

90 

94 

72 

0 

28 

6 

34 

7,194 

0 

85 

89 

71 

0 

95 

28 

123 

18,371 

0 

80 

84 

68 

4 

177 

73 

254 

22,130 

0 

75 

79 

66 

27 

248 

140 

415 

10,331 

0 

70 

74 

64 

115 

257 

222 

594 

0 

0 

65 

69 

61 

234 

235 

271 

740 

0 

0 

60 

64 

57 

263 

212 

252 

727 

0 

54,292 

55 

59 

52 

274 

190 

236 

700 

0 

95,839 

50 

54 

48 

263 

183 

214 

660 

0 

131  ,436 

45 

49 

43 

242 

183 

205 

630 

0 

164,669 

40 

44 

38 

229 

202 

205 

636 

0 

205,817 

35 

39 

34 

261 

241 

251 

753 

0 

290,542 

30 

34 

30 

295 

220 

262 

777 

0 

348,157 

25 

29 

25 

216 

156 

191 

563 

0 

287,305 

20 

24 

20 

163 

112 

130 

405 

0 

231 ,881 

15 

19 

16 

110 

79 

96 

285 

0 

180,912 

10 

14 

11 

84 

43 

65 

192 

0 

133,826 

5 

9 

6 

60 

27 

38 

125 

0 

94,905 

0 

4 

2 

37 

16 

22 

75 

0 

61 ,611 

-5 

-1 

-3 

27 

3 

9 

39 

0 

34,465 

-10 

-6 

-8 

10 

0 

4 

14 

0 

13,243 

-15 

-11  ■ 

-13 

5 

0 

0 

5 

0 

5,041 

-20 

-16  - 

-17 

3 

0 

0 

3 

0 

3,211 

-25 

-21 

0 

0 

0 

-30 

-26 

0 

0 

0 

-35 

-31 

0 

0 

0 

-40 

-36 

0 

0 

0 

-45 

-41 

0 

0 

0 

Totals 

2922 

2914 

2920 

8756 

59,943 

2,337,152 

833  6589 


80.8  39.5 


Total  operating  hours  for  each  system 
Average  outside  air  temp,  while  cooling/heating 
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ECO  Construction  Cost  Estimate 
Calculations 


03/25/92 


ECO  Name:  Install  Double-Pane  Windows 


ECO 


1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material 

$248 

Labor 

$76 

Subtotal  bare  costs 

$324 

FICA  Insurance  (20%  of  Labor) 

$15 

Sales  Tax  (Not  Applicable  For  G060 ) 

$0 

Subtotal 

$339 

Overhead  ( 15% ) 

$51 

Subtotal 

$390 

Profit  ( 10%) 

$39 

Subtotal 

$429 

Bond  ( 1%) 

$4 

Subtotal 

$433 

Contingency  ( 10% ) 

j _ 

$43 

Subtotal  (Construction  Cost  Input  For  LCCID  x) 

1 - 

I 

I 

j _ 

$476 

SIOH  (6.0%  of  Construction  Cost) 

1 - 

$29 

Subtotal 

$505 

Design  (6.0%  of  Construction  Cost) 

$29 

Total  Project  Cost 

$534 

^  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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PROJECT:  WATEROLIET  ARSENAL  LIMITED  ENERGY  STUDY  03/25/92 

Window  Heating  and  Cooling  Load  Savings  WINDOW. WQl 


INPUTS: 


1  )  Days  Per  Week  That  HUAC  Operates 

2)  Summer  Room  Dry  Bulb  Temperature 

3)  Winter  Room  Dry  Bulb  Temperature 

4)  Window  Overall  U-Ualue 

6)  Surface  Area  of  Window 

7)  HUAC  Oper.  Hrs/Shift:  12  M  -  8  AM 

8  AM  -  4  PM 
4  PM  -  12  M 


7  Days/Week 
75  'F  (db) 

68  *F  (db) 

1.31  Btu/HrXSF)(*F 
12.5  SqFt 

8  Hrs/Shift 
8  Hrs/Shift 
8  Hrs/Shift 


Temperatures  Hours  of  Occurrence  Total  Window  Load  (Btu/Yr) 


db-Range 

wb 

00-08 

08-16 

16-24 

UJJCT  . 

Hours 

Cooling 

Heating 

120 

124 

0 

0 

0 

115 

119 

0 

0 

0 

110 

114 

0 

0 

0 

105 

109 

0 

0 

0 

100 

104 

0 

0 

0 

95 

99 

75 

0 

7 

0 

7 

2,522 

0 

90 

94 

72 

0 

28 

6 

34' 

9,465 

0 

85 

89 

71 

0 

95 

28 

123 

24,170 

0 

80 

84 

68 

4 

177 

73 

254 

29,115 

0 

75 

79 

66 

27 

248 

140 

415 

13,591 

0 

70 

74 

64 

115 

257 

222 

594 

0 

0 

65 

69 

61 

234 

■  235 

271 

740 

0 

0 

60 

64 

57 

263 

212 

252 

727 

0 

71 ,428 

55 

59 

52 

274 

190 

236 

700 

0 

126,088 

50 

54 

48 

263 

183 

214 

660 

0 

172,920 

45 

49 

43 

242 

183 

205 

630 

0 

216,641 

40 

44 

38 

229 

202 

205 

636 

0 

270,777 

35 

39 

34 

261 

241 

251 

753 

0 

382,242 

30 

34 

30 

295 

220 

262 

777 

0 

458,042 

25 

29 

25 

216 

156 

191 

563 

0 

377,984 

20 

24 

20 

163 

112 

130 

405 

0 

305,066 

15 

19 

16 

no 

79 

96 

285 

0 

238,011 

10 

14 

11 

84 

43 

65 

192 

0 

176,064 

5 

9 

6 

60 

27 

38 

125 

0 

124,859 

0 

4 

2 

37 

16 

22 

75 

0 

81 ,056 

-5 

-1 

-3 

27 

3 

9 

39 

0 

45,342 

-10 

-6 

-8 

10 

0 

4 

14 

0 

17,423 

-15 

-11 

-13 

5 

0 

0 

5 

0 

6,632 

-20 

-16 

-17 

3 

0 

0 

3 

0 

4,225 

-25 

-21 

0 

0 

0 

-30 

-26 

0 

0 

0 

-35 

-31 

0 

0 

0 

-40 

-36 

0 

0 

0 

-45 

-41 

0 

0 

0 

Totals 

2922 

2914 

2920 

8756 

78,862 

3,074,799 

Total 

operating  hours  for 

each  system 

833 

6589 

Average  outside  air  temp. 

while  cooling/heating 

80.8 

39.5 
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PROJECT:  WATERVLIET  ARSENAL  LIMITED  ENERGY  STUDY 
Window  Heating  and  Cooling  Load  Savings 


03/25/92 
WINDOW. WOl 


INPUTS:  1)  Days  Per  Week  That  HUAC  Operates  7  Days/Week 

2)  Summer  Room  Dry  Bulb  Temperature  75  ‘F  (db) 

3)  Winter  Room  Dry  Bulb  Temperature  68  ‘F  (db) 

4)  Window  Overall  U-Ualue  0.80  Btu/HrySF^’F 

6)  Surface  Area  of  Window  12.5  SqFt 


7 )  HVAC 

Temperatures 

Oper . 

Hours 

Hrs/Shift:  12 
8 

4 

of  Occurrence 

M  -  8  AM 

AM  -  4  PM 

PM  -  12  M 

Total 

8  Hrs/Shift 

8  Hrs/Shift 

8  Hrs/Shift 

Window  Load  (Btu/Yr) 

db-Range 

wb 

00-08 

08-16 

16-24 

Oper . 
Hours 

Cooling 

Heating 

120 

124 

0 

0 

0 

115 

119 

0 

0 

0 

110 

114 

0 

0 

0 

105 

109 

0 

0 

0 

100 

104 

0 

0 

0 

95 

99 

75 

0 

7 

0 

7 

1  ,540 

0 

90 

94 

72 

0 

28 

6 

34 

5,780 

0 

85 

89 

71 

0 

95 

28 

123 

14,760 

0 

80 

84 

68 

4 

177 

73 

254 

17,780 

0 

75 

79 

66 

27 

248 

140 

415 

8,300 

0 

70 

74 

64 

115 

257 

222 

594 

0 

0 

65 

69 

61 

234 

235 

271 

740 

0 

0 

60 

64 

57 

263 

212 

252 

727 

0 

43,620 

55 

59 

52 

274 

190 

236 

700 

0 

77,000 

50 

54 

48 

263 

183 

214 

660 

0 

105,600 

45 

49 

43 

242 

183 

205 

630 

0 

132,300 

40 

44 

38 

229 

202 

205 

636 

0 

165,360 

35 

39 

34 

261 

241 

251 

753 

0 

233,430 

30 

34 

30 

295 

220 

262 

777 

0 

279,720 

25 

29 

25 

216 

156 

191 

563 

0 

230,830 

20 

24 

20 

163 

112 

130 

405 

0 

186,300 

15 

19 

16 

110 

79 

96 

285 

0 

145,350 

10 

14 

11 

84 

43 

65 

192 

0 

107,520 

5 

9 

6 

60 

27 

38 

125 

0 

76,250 

0 

4 

2 

37 

16 

22 

75 

0 

49,500 

-5 

-1 

-3 

27 

3 

9 

39 

0 

27,690 

-10 

-6 

-8 

10 

0 

4 

14 

0 

10,640 

-15 

-11 

-13 

5 

0 

0 

5 

0 

4,050 

-20 

-16 

-17 

3 

0 

0 

3 

0 

2,580 

-25 

-21 

0 

0 

0 

-30 

-26 

0 

0 

0 

-35 

-31 

0 

0 

0 

-40 

-36 

0 

0 

0 

-45 

-41 

0 

0 

0 

Totals 

2922 

2914 

2920 

8756 

48,160 

1  ,877,740 

Total 

operating 

hours  for 

each  system 

833 

6589 

Average  outside 

air 

temp . 

while 

cool ing/heat ing 

80.8 

39.5 

03/25/92 


ECO  Construction  Cost  Estimate 
Calculat ions 

ECO  Name:  Install  Storm  Windows 

ECO 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 

Material  $56 

Labor  $13 


Subtotal  bare  costs  $69 
FICA  Insurance  (20%  of  Labor)  $3 
Sales  Tax  (Not  Applicable  For  GOGO)  $0 


Subtotal  $72 

Overhead  ( 15% )  $11 


Subtotal  $83 

Profit  ( 10%)  $8 


Subtotal  $91 

Bond  (1%)  $1 


Subtotal  $92 

Contingency  (10%)  $9 

+ - 

Subtotal  (Construction  Cost  Input  For  LCCID  x)  1  $101 

+ - 

SIOH  (6.0%  of  Construction  Cost)  $6 


Subtotal  $107 

Design  (6.0%  of  Construction  Cost)  $6 


Total  Project  Cost  $113 


y  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program. 
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UATERVLIET  ARSEMAL 
ECO  119  OCCUPANCY  SENSORS 

RESTROOH  INVENTORY 


8LD6  1 

1 

DIHENSIONS 

AREA  (SF) 

NOTES 

10 

3 

10X16,16X19,14X19(2) 

996 

1ST  FLOOR 

3 

10X16,16X19,14X19(2) 

996 

2ND  FLOOR 

4 

10X1S(2),8X16, 12X15 

608 

3RD  FLOOR 

1 

12X18 

216 

BASEHENT 

IS 

1 

13*32 

416 

20 

2 

40X70 

5600 

21 

4 

15X16(2), 10X10(2) 

680 

22 

- 

- 

- 

23 

- 

- 

• 

24 

3 

15X17,17X21(2) 

969 

25 

3 

35X45 

4725 

LADIES'  LOCKERS 

3 

30X30 

1800 

HEN'S  LOCKERS 

35 

2 

40X50 

4000 

HAIN  FLOOR  HEN'S/LADY'S  LOCKERS 

1 

34X38 

1292 

BASEHENT  HEN'S  LOCKER 

40 

2 

20X30 

1200 

1ST  FLOOR  SOUTH-HOST  H1N6 

2 

20X30 

1200 

1ST  FLOOR  NORTH  END 

2 

15X20,10X30 

600 

1ST  FLOOR  NORTH-HOST  UING 

44 

1 

18X20 

360 

BASEHENT 

2 

18X20(2) 

720 

1ST  FLOOR  NEST  END 

110 

2 

13X20,8X20 

420 

HAIN  FLOOR 

1 

15X20 

300 

NORTH  END 

2 

10X20,9X24 

416 

SOUTH  END 

tis 

2 

15X15 

450 

120 

2 

20X20 

800 

1ST  FLOOR  -  SOUTH 

3 

13X20(2), 10X20 

720 

2ND  FLOOR 

124 

- 

- 

- 

125 

4 

3/4(38X80), 16X26, 16X18(2) 

3272 

HAIN  FLOOR  -  NORTH 

130 

- 

- 

- 

135 

2 

20X20 

800 

145 

2 

10X18,20X20 

580 

TOTALS 

59 

34,136 
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ECO  Construction  Cost  Estimate 
Calculations 


03/31/92 


ECO  Name:  OCCUPANCY  SENSORS 

ECO  #:  19 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


hater ial  ifc5,369 

Labor  $2,213 


Subtotal  bare  costs  $7,582 
FICA  Insurance  <20%  of  Labor)  $443 
Sales  Tax  (not  applicable  for  GOQO)  $0 


Subtotal  $8,025 

Over  h  ead  <  1 57. )  $1,204 


Subtotal  $9,229 

Profit  (107.)  $323 


Subtotal  $10,152 

Bond  (17.)  *l‘->2 


Subtotal  $10,254 

Contingency  (10%)  $1,025 

+ - + 

Subtotal  (Construction  Cost  Input  For  LCCID  *)  !  $11,279  I 

+ - + 

SIOH  (67.  of  Construction  Cost)  $677 


Subtotal  $11,956 

Design  <67.  of  Construction  Cost)  $677 


Total  Project  Cost  $12,633 


*  The  SIOH  costs  (6.07.)  and  Design  costs  (6.07.)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCID)  analysis  program 
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UEC^ 


n  / ;  a(9Ctuws  &  Designers 
■  Sensible  Controls 


SwitcHomat'^ 

The  world's  best  investment  in 
automatic  light  switching 
....with  a  9-year  proven  track  record! 


®  Automatic 

Light  Switch 


$50  invested  now  will  earn  a  $500  return  by  1999 


N  ow  you  can  replace  your  forgetful  switches  and  have  aesthetically  pleasing,  automatic  switches  by  means  of  infrared 
occupancy  sensors.  Ultra  safe,  no  heat  generating  components,  installed  in  minutes.  Total  equipment  cost  is  only 
S48.00  In  quantities  of 250  and  up.  Swftchamai^  controls  an  area  up  to 800  square  feet  and  1 800  watts.  Pay  back  is 
less  than  one  year,  based  on  350  watt  load  at  8C  per  KWH.  UEC  is  the  leader  and  innovator  In  Infrared  and  ultra¬ 
sonic  occupancy  sensors  for  small,  medium  or  large  areas,  including  HVAC  controls.  All  products  are  covered  by  a 
five  year  factory  warranty  and  a  90  day  money  back  guarantee. 


Model  SOM'IOOOA 


■V  ■•'■■■A--- 


Model  SOM>1000-A-2 


Model  SOM-IOOOB 


PASSIVE  INFRARED  AUTOMATIC  2  WIRE  WALL 
LIGHT  SWITCHES 


5wSt€tiomar 


Manual  lights  off  switch  with  built-in  safety  neon  night 
light  Occupancy  sensor,  up  to  800  sq.  ft  coverage. 
120/277  Volt,  1000/1800  Watt  switching  capacity 
fluorescent  or  incandescent  Immediate  activation 
when  entering  room. 


SwIUhomat 


Occupancy  sensor,  up  to  1000  sq.  ft  coverage. 
120/277  Volt,  1000/1800  Watt  switching  capacity 
fluorescent  or  incandescent,  180’  coverage,  immedi¬ 
ate  activation  when  entering  room. 


Switchoniat^  2  switches, gclrcults.  Occupancy 
sensor,  up  to  1000  sq.  ft  coverage.  120/277  Volt, 
1000/1800  Watt  switching  capacity  on  each  circuit 
(2  wires)  180’  coverage,  immediate  activation  when 
entering  room.  H99vy  duty  motlel  with  fsrgor  switching  capacity 
availabla  upon  raquast 


5wit£homat''‘ 

Occupancy  sensor,  up  to  1000  sq.ft  coverage.  Single 
circuit  heavy  load  capacity.  Minimum  900  Watt  to 
Maximum  2400  Watt  at  120V  ballast  rating.  Minimum 
1 800  Watt  to  Maximum  4500  Watt  at  277V  bailast 
rating,  180*  coverage,  immediate  activation  when 
entering  room. 


1-23 

24-95 

96&UP 

$60.00 

$56.00 

$52.00 

64.00 

60.00 

56.00 

70.00 

66.00 

62.00 

71.00 

87.00 

63.00 

Switchamat  model  som-1200-2-hd,  specifically  designed  for  classrooms. 


2  switches,  2  circuits,  occupancy  sensor,  up  to  4000 
sq.  ft  coverage,  1 20/277V,  2000/4000  Watt  switching 
capacity  on  each  circuit  (2  wire^  1 80”  coverage. 

96.00 

92.00 

88.00 

Immediate  activation  when  entering.  Can  be  mounted 
In  either  a  double  or  triple  gang  wait  box  or  piaster  ring. 

/9-/2. 
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iM  CEILING  MOUNTED  SAFE  ULTRASONIC  OCCUPANCY  SENSORS 
tnserver  SWITCH  LIGHTS  AND  HVAC  ON/OFF  AUTOMATICALLY 


24*95  96  &  UP 


MODEL  0400,  Occupancy  densor  400  sq.  ft  coverage.  For 
use  with  remote  power  switch  packs,  or  can  be  mounted 
together  with  power  switch  pack. 


MODEL  OeOO'H,  Selected  and  modified  for  hallway  instal¬ 
lations.  For  use  with  remote  power  switch  packs,  or  can  be 
mounted  together  with  power  switch  pack. 


MODEL  HMS-1,  Room  Occupancy  sensor  with  bullWn 
comfort  cycle  timer.  400  sq.  ft  coverage  for  Hotel/Motel 
guest  room  HVAC  control.  For  use  with  remote  power 
switch  packs,  or  can  be  mounted  together  with  power 
switch  pack. 


Mo4«l  C-SOO-ft 
Slz«:4.26”*1” 


MODEL  OSOOR,  Occupancy  sensor  600jsq^  coverage 
equipped  with  versatile  transmitter  power  slide  switch 
feature  for  use  In  small  rooms.  For  use  with  remote  power 
switch  packs,  or  can  be  mounted  together  with  power 
switch  pack. 


Mo<l«l  C-1000 


MODEL  C-1000,  Occupancy  sensor  1000  so.  ft  coverage  or 
for  multiple  unit  installation  In  large  open  offices.  For  use 
with  remote  power  switch  packs,  or  can  be  mounted 
together  with  power  switch  pack. 


fAcd9\<>SO(^2000 

5Ue;5"x9H"x1H" 


MODEL  0500-2000,  Occupancy  sensor,  2000  sq.  ft. 
coverage  or  for  multiple  unit  installations  in  large  open 
offices.  Also  suitable  tor  long  hallways  100*  x  15*.  For  use 
with  remote  power  switch  packs,  or  can  be  mounted 
together  with  power  switch  pack. 


INTELLIGENT 
LIGHT  FIXTURE 


MODEL  ILF 


Now  you  can  make  any  light  fixture,  or  even  a  bank  of  lights 
turn  on  and  off  automatically.  By  using  the  superbly  engi¬ 
neered  Infrared  sensor/power  switch  pack  combination,  It 
can  be  installed  inside  a  fbcture  ballast  channel  in  less  than 
15  minutes  without  disturbing  the  existing  ceiling  or  wiring. 


Patent  Pending 


Cali  or  write  for  free  feasibility 


Mo4»1  SRM 


REMOTE  POWER/SWITCH  PACKS 

22.00 

20.00 

18.00 

MODEL  211,  Power/Switch  Pack,  120V,  with  isolated  relay 
contacts.  20  AMP  Ballast  rating.  40  year  life  expectant 
rated  at  full  load.  Heavy  duty  power  packs  for  motor  loads 
available  upon  reguest 

MODEL  212,  Power/Swftch  Pack,  208V/240V,  with  isolated 
relay  contacts.  20  AMP  Ballast  rating.  40  year  life 
expectancy  rated  at  full  load.  Heavy  duty  power  packs  for 
motor  loads  available  upon  reguest 

22®00 

20.00 

18.00 

MODEL  213,  Power/Switch  Pack,  277V,  with  isolated  relay 
contacts.  20  AMP  Ballast  rating.  40  year  life  expecten^ 
rated  at  full  load.  Heavy  duty  power  pecks  for  motor  loads 
available  upon  request 

22,00 

20.00 

18.00 

MODEL  SRP>1 ,  Slave  Relay  Pack,  20  AMP  Ballast  rating. 

40  year  life  expectancy  rated  at  full  load. 

12.00 

11.00 

10,00 
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Model  SOM-500  Accessory 


NOAMAL 
SINGLE  SWtTCK 
eUECTfWCAlBOX 

mounting 

SCR€W 


SCREWS  (^) 


DOUBLE  SWITCH 

electwcaibox 


..U 


a 


-  T-'-'i'/ -Hit 

1-23 

24&  Up 

$2.75 

$2.50 

PUSTTC  COVER  CAP 


PLASTIC  \ 

DOUBLE  OANO  ADAPTER  PUTE 
(2  PUCES)  inooet^  DGAP.500 


Model  SOM-1 000  Accessory 


NORMAL  Single  switch 
etECTRlCAL  BOX  jV 


mounting  6 

SCREWS  <3)1 


DOUBLE  SWITCH 
ELECTRICAL  BQX 


plastic  COVER  CAPS  (2) 


PLASTIC  CAPS 
(2  PLACES) 


1-23  24&UP 


2.75  $2.5 


DOUBLE  GANG  ADAPTER  PUTE 
MODEL  *DGAP-100D 


I'.;’ 


CEILING  MOUNTED  PASSIVE  INFRARED  OCCUPANCY  SENSORS 


Conserver' 


MOSEL  pm>1000>p 
Size  a”  x4%”  xlV.” 


MODEL- PIR-1 000*  P>K 
size3”x4y«”iy4" 


MODEL  PtA-2000-P 
Slze3”x4y4”xiy.’' 


MODEL  Ptn-1000 
Size  3”  X  4%"  XI 'A" 


MODEL  PtR-2000 
Slz«3”x4V4”xiy4" 


PIB-1000‘P,  self  contained  occupancy  sensor,  up  to 
1000  sq.  ft.  coverage,  20  amp  switching  capacity. 
Specify  voltage  when  ordering. 


For  long  hallways  and  warehouses,  specify  type  H*P, 
1 6’  X  SO'  coverage.  Specify  voltage  when  ordering. 


For  large  areas  of  detection  45’  x  45’,  specify  PIR* 
2000-P.  Specify  voltage  when  ordering. 


Conserver" 

PIR-1000,  Occupancy  sensor  up  to  1000  sq.  ft  cove^ 
age.  For  use  with  remote  power  switch  pack. 


For  long  hallways  and  warehouse  specify  type  “H”, 
1 5’  X  80’  coverage. 


For  large  areas  of  detection  45*  x  45’,  specify 
PiR-2000. 


1  23 

24-95 

d6&UP 

$68.00 

$64.00 

$62.00 

75.00 

71 .00 

67.00 

95.00 

90.00 

$5.00 

eo-00 

56.00 

52.00 

65.00 

61.00 

57.00 

85.00 

1 

60.00 

1 

75,00 
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OTHER  BACKUP  CALCULATIONS 


O&M  ENERGY  SAVINGS 
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FLUORESCENT  BALLAST  SPECIFICATIONS 
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BALLAST 


LAHPS 

WATTS 

BALLASTS 

INPUT  (U) 

PRICE  ($) 

F40T12/RS 

40 

ADO  HARK  IV 

80 

$20.00 

STD 

- 

EBT  ELECTRONIC 

71 

GE  OPTIHISER 

71 

6E  PERFORHANCE  SS 

70 

STANDARD 

% 

F40T12/RS 

34 

ADV  HARK  IV 

U 

$20.00 

ENERGY 

EBT  ELECTRONIC 

59 

$25.20 

GE  OPTIHISER 

59 

F40T12/RS 

32 

GE  HAXI-HISER  11 

72 

ENERGY 

F40T8/1S 

.  40 

EBT  ELECTRONIC 

70 

STO 

F32T8/IS 

32 

EBT  ELECTRONIC 

58 

$26.90 

ENERGY 

T8  HAGNETIC 

66 

F96T12/1S 

75 

GE  HAXI-HISER  II 

158 

STO 

EBT  ELECTRONIC 

130 

STANDARD 

175 

F96T12/IS 

60 

GE  HAXI-HISER  II 

136 

ENERGY 

EBT  ELECTRONIC 

105 

$35.00 

F96T 12/HO 

105 

GE  HATT-HISER 

237 

STD 

GE  HAXI-HISER  II 

254 

STANDARD 

255 

EBT  ELECTRONIC 

190 

F96T12/H0 

95 

GE  HAXI-HISER  II 

212 

ENERGY 

EBT  ELECTRONIC 

160 

$44.00 

F96PG17 

STD 

215 

STANDARD 

460 

ENERGY 

185 

STANDARD 

400 

F90T17 

STD 

90 

STANDARD 

215 

ENERGY 

82 

STANDARD 

200 

F90T12 

84 

STANDARD 

200 
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HATERVLIET  ARSENAL 

3TEAH  GENERATION,  FUEL  USE  k  CONDENSATE  RETURN 
FILEMAHE:  STEAH.UQl  18-Har-92 


ENERGY  SAVINGS  FOR  INCREASING  CONDENSATE  RETURN  EXCEPT  FOR  PLATING  TANKS  IN  BLDG,  35 


HON 

YR 

STEAH  GENERATED 

BLDG  136  (HBTU) 

vl  PROCESS  w/o  PROCESS 

AVG 

H-U  - 

(Z) 

16  FUEL  CONSUMED 

H/  PROCESS 

(GAL)  (HBTU) 

16  FUEL  CONSUMED 
H/0  PROCESS 
(HBTU) 

16  FUEL  CONSUMED 
H/0  PROCESS 
i  lOX  HAKE-UP 
(MBTU) 

SAVINGS 

(HBTU) 

6 

/  90 

0 

0 

100 

0 

0 

0 

0 

0 

7 

0 

0 

100 

0 

0 

0 

0 

0 

8 

0 

0 

100 

0 

0 

0 

0 

0 

9 

0 

0 

100 

0 

0 

0 

0 

0 

10 

13,050 

9,300 

66 

101,103 

15,165 

10,808 

10,222 

586 

11 

31,774 

28,024 

52 

264,549 

39,682 

34,999 

33,675 

1,324 

12 

40,149 

36,399 

43 

339,326 

50,899 

46,145 

44,794 

1,351 

1 

/  91 

46,563 

42,813 

34 

392,146 

58,822 

54,085 

52,929 

1,156 

2 

41,772 

38,022 

29 

346,357 

51,954 

47,290 

46,477 

813 

3 

38,739 

34,989 

31 

309,436 

46,415 

41,922 

41,096 

827 

4 

25,616 

21,866 

46 

205,867 

30,880 

26,359 

25,474 

886 

5 

6,573 

2,823 

57 

52,610 

7,892 

3,389 

3,240 

149 

TOTALS 

244,236 

214,236 

2,011,394 

301,709 

264,997 

257,905 

7,091 

Hake  up  energy  use  •  (old  aake-up  X  -  lOZ)  *  steam  gen'd  (t)  *  90  Btu/t  /  0.80 
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ECIP  1-HIGH-EFFICIENCY  LIGHTING 
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ECO  Construction  Cost  Estimate 
Calculations 


04/01/92 


ECO  Name:  Energy  Efficient  Fluorescent  Lights  &  Ballasts 


ECO  ECIP  1 

1991  ECO  "bare"  costs  (from  cost  estimate  sheet) 


Material 

Labor 

$151 ,780 
$114,206 

Subtotal  bare  costs 

FICA  Insurance  (20%  of  Labor) 

Sales  Tax  (not  applicable  for  6060) 

$265,986 

$22,841 

$0 

Subtotal 

Overhead  (15%) 

$288,827 

$43,324 

Subtotal 

Profit  (10%) 

$332,151 

$33,215 

Subtotal 

Bond  ( 1%) 

$365,366 

$3,654 

Subtotal 

Contingency  (10%) 

$369,020 

$36,902 

4-  - 

Subtotal  (Construction  Cost  Input  For  LCCIO  x) 

1  $405,922 

4- 

SIOH  (6%  of  Construction  Cost) 

X 

$24,355 

Subtotal 

Design  (6%  of  Construction  Cost) 

$430,277 

$24,355 

Total 

Project  Cost 

$454,632 

X  The  SIOH  costs  (6.0%)  and  Design  costs  (6.0%)  are  automatically 
added  in  the  Life  Cycle  Cost  In  Design  (LCCIO)  analysis  program. 

CONSTRUCTION  COST  ESTIMATE 


PROJCCT 
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_ _ OOVA 


AfICMITCCT  ENGINCER - 

_ REYNOLDS,  SMITH  AND  HILLS  A.E.P.,  INC. 


drawing  no.  estimator 

_ _  r X 


DATE  PREPARED 


SHEET  /  or  / 


BASIS  FOR  estimate 

I  COOC  A  (No  domigf%  compimtm^ 
CODE  •  <Prmtimit%mrr  do»i0%} 

□  CODE  C  (Pinmi 
□  OTHER  (Spooity} 


CMC  FORM 


(SR  IJ10-S4S~730)} 


«eVKXlS  EDITION  MAY  tf  I«#n 

^'3 


*  V.t.  •OVttMVfRT  MIMTIM  Or#«Cg  .  1M» 

(TRANSLUCENT) 


ECIP  1  -  HIGH  EFFICIEHCY  LIGHTING 


ECIP  COST  ESTIHATE  CALCULATIONS 


i 

LABOR 

HATERIAL 

32N  T8  LAHPS 

308 

$693 

$647 

FICA  (20X  LAB) 

$139 

SUBTOTAL 

$832 

$647 

OVERHEAD  (ISX) 

$125 

$97 

SUBTOTAL 

$956 

$744 

PROFIT  (lOX) 

$96 

$74 

SUBTOTAL 

$1,052 

$818 

BOND  (IX) 

$11 

$8 

SUBTOTAL 

$1,062 

$827 

PER  UNIT 

$3.45 

$2.68 

1 

LABOR 

HATERIAL 

34H  LAHPS 

7845 

$17,651 

$14,121 

FICA  (20X  LAB) 

$3,530 

SUBTOTAL 

$21,181 

$14,121 

OVERHEAD  (ISX) 

$3,177 

$2,118 

SUBTOTAL 

$24,358 

$16,239 

PROFIT  (lOX) 

$2,436 

$1,624 

SUBTOTAL 

$26,794 

$17,863 

BOND  (IX) 

$268 

$179 

SUBTOTAL 

$27,062 

$18,042 

PER  UNIT 

$3.45 

$2.30 

I 

LABOR 

HATERIAL 

SON  LAHPS 

6248 

$15,620 

$24,680 

FICA  (20X  LAB) 

$3,124 

SUBTOTAL 

$18,744 

$24,680 

OVERHEAD  (15X) 

$2,812 

$3,702 

SUBTOTAL 

$21,556 

$28,382 

PROFIT  (lOX) 

$2,156 

$2,838 

SUBTOTAL 

$23,711 

$31,220 

BOND  (IX) 

$237 

$312 

SUBTOTAL 

$23,948 

$31,532 

PER  UNIT 

$3.83 

$5.05 

•  LABOR  HATERIAL 


32N  T8  BALLASTS  102 

$2,142 

$2,992 

FICA  (20X  UB) 

$428 

SUBTOTAL 

$2,570 

$2,992 

OVERHEAD  (ISX) 

$386 

$449 

SUBTOTAL 

$2,956 

$3,441 

PROFIT  (lOX) 

$296 

$344 

SUBTOTAL 

$3,252 

$3,785 

BOND  (IX) 

$33 

$38 

SUBTOTAL 

$3,284 

$3,823 

PER  UNIT 

$32.20 

.  $37.48 

$S.7S 


t  LABOR  HATERIAL 


60U  LAHP  BALLASTS  3124  >78,100  $109,340 

FICA  (20Z  LAB)  $  IS, 620 


SUBTOTAL  $93,720  $109,340 

OVERHEAD  (15X)  $14,058  $16,401 


SUBTOTAL  $107,778  $125,741 

PROFIT  (lOX)  $10,778  $12,574 


SUBTOTAL 
BOND  (IX) 

SUBTOTAL 


$8.88  PER  UNIT 


$118,556  $138,315 
$1,186  $1,383 


$119,741  $139,698 


$38.33  $44.72  $83.05 


FORM  1391  -  COST  ESTIHATE 


32U  LAMPS 

308 

$6.13 

2 

1,889 

1,889 

308 

2.25 

693 

2.10 

647 

ELECT.  BALL 

102 

$69.67 

7 

7,107 

7,107 

102 

21.00 

2,142 

29.33 

2,992 

34U  LAMPS 

7845 

$5.75 

45 

55,481 

45,104 

7845 

2.25 

17,651 

1.80 

14,121 

60H  LAMPS 

8248 

$8.88 

56 

45,104 

55,481 

6248 

2.50 

15,620 

3.95 

24,680 

a  BALL 

3124 

$83.05 

259 

259,440 

259,440 

3124 

25.00 

78,100 

35.00 

109,340 

SUB 

369 

369,020 

114,206 

151,779 

CONT  (lOZ) 

37 

36,902 

TOT  CONTRACT 

406 

405,922 

SIOH  (61) 

24 

24,355 

TOTAL  REQUEST  430  430,277 


ENERGY  PLAN 


ENERGY  PLAN  CALCULATIONS 


ELC 

PSD 

NAG 

FSR 

TOT 

ACTUAL 

fY9I 

182,203 

2,002 

84,527 

302,279 

571,011 

571,011 

EC06 

0 

0 

3,205 

2,255 

5,460 

EC012 

2,«7 

0 

<3,122) 

0 

(625) 

EC04 

2,707 

0 

0 

21,650 

24,357 

EC07 

814 

0 

0 

0 

814 

EC02 

0 

0 

-278000 

278000 

0 

ECOlO 

1,901 

0 

0 

0 

1,901 

7,919 

0 

(277,917) 

301,905 

31,907 

FY93 

174,284 

2,002 

362,444 

0 

538,730 

538,730 

EC08 

S,184 

0 

0 

0 

5,184 

ECOIS 

0 

0 

9,851 

0 

9,851 

5,184 

0 

9,851 

0 

15,035 

fY% 

169,100 

2,002 

352,593 

0 

523,695 

523,695 

FY91 

$3,669,678 

$354,893 

$54,282 

$1,998,073 

$6,076,926 

$6,024,000 

EC05 

$1S1,000 

$0 

$0 

$0 

$151,000 

$151,000 

FY92 

$3,518,678 

$354,893 

$54,282 

$1,328,382 

$5,256,235 

$5,203,309 

EC06 

$0 

$0 

$13,333 

$9,922 

$23,255 

$23,300 

EC012 

$50,814 

$0 

($12,988) 

$0 

$37,826 

$37,900 

EC04 

$55,087 

$0 

$0 

$95,260 

$150,347 

$141,900 

EC07 

$16,565 

$0 

$0 

$0 

$16,565 

$15,600 

EC02 

$0 

$0 

($1,156,480) 

$1,223,200 

$66,720 

$66,720 

ECOlO 

$38,685 

$0 

$0 

$0 

$38,685 

$33,000 

$161,152 

$0 

($1,156,135) 

$1,328,382 

$333,399 

$318,420 

FY93 

$3,357,526 

$354,893 

$1,210,417 

$0 

$4,922,836 

$4,884,889 

ECOB 

$105,494 

$0 

$0 

$0 

$105,494 

$104,900 

ECOIS 

$0 

$0 

$40,980 

$0 

$40,980 

$44,400 

$105,494 

$0 

$40,980 

$0 

$146,475 

$149,300 

FY96 

$3,252,032 

$354,893 

$1,169,437 

$0 

$4,776,362 

$4,735,589 

REDUCTIONS 

(N8TU) 

47,316 

($) 

$1,288,411 

ELC 

FSD 

NAG 

FSR 

TOT 

971691 

FY91 

182,203 

2,002 

84,527 

302,279 

571,011 

FY92 

182,203 

2,002 

84,527 

302,279 

571,011 

FY93 

174,284 

2,002 

362,444 

0 

538,730 

FY94 

174,284 

2,002 

362,444 

0 

538,730 

FY95 

174,284 

2,002 

362,444 

0 

538,730 

FY96 

169,100 

2,002 

352,593 

0 

523,695 

47,316 

FY91 

$3,637,718 

$351,802 

$53,809 

$1,980,671 

$6,024,000 

FY92 

$3,486,718 

$351,802 

$53,809 

$1,328,382 

$5,220,711 

FY93 

$3,331,645 

$352,157 

$1,201,086 

$0 

$4,884,889 

FY94 

$3,331,645 

$352,157 

$1,201,086 

$0 

$4,884,889 

FY95 

$3,331,645 

$352,157 

$1,201,086 

$0 

$4,884,889 

FY96 

$3,224,272 

$351,864 

$1,159,454 

$0 

$4,735,589  $1,288,411 

EP-Z 


UATERVLIET  ARSENAL 

ENViRONNENTAL  IMPACT  OF  ENER6Y  SAVING  PROJECTS 
ENVIR.HB1 


EMISSIONS  IN  LBS  PER  MBTU 


16  FUEL  OIL 

EMISSION 

COAL 

0.51 

IZ 

2Z 

N8AS 

BACT 

S02 

1.8 

0.54 

1.08 

2.36 

0 

0 

NOx 

O.OGl 

0.36 

0.29 

0.36 

0.25 

0.04 

Particulates 

0.15 

0.06 

0.09 

0.17 

0.003 

0.0002 

€02 

209 

169 

169 

169 

no 

IIG 

EMISSIONS  IN  LBS  PER  KUH 

t6  FUEL  OIL 

EMISSION 

COAL 

0.5Z 

IZ 

2Z 

NGAS 

BACT 

S02 

0.019 

0.006 

0.012 

0.025 

0 

0 

NOx 

0.001 

0.004 

0.003 

0.004 

0.003 

0.0004 

Particulates 

0.002 

0.001 

0.001 

0.002 

3E-05 

2E-06 

CD2 

2.23 

1.80 

1.80 

1.80 

1.17 

1.17 

Source  :  Strategic  Planning  for  Energy  and  the  Environnent, 

Uinter  1990-1991,  p.  S7 

Environaental  Costs  of  Electricity,  DOE  E  Nev  York  State 
Energy  Research  and  Developnent  Authority 


EMISSIONS  IN  LBS  PER  MBTU 


EMISSION 

NGAS 

COAL 

OIL 

C02 

115 

200 

170 

S02 

o.ooos 

2.67 

0.95 

NOx 

0.39 

1.12 

0.48 

CO 

20 

30 

30 

Hydrocarbons 

3 

10 

5 

Particulates 

10 

230 

2540 

Source  :  Aaerican  Gas  Association,  Edison  Electric  Institute 


HATERVLIET  ARSENAL 

ENVIRONMENTAL  AFFECTS  OF  ENER8Y  SAVING  PROJECTS 
NIAQRA-HOHAUK  EMISSIONS  ESTIMATE 


Eiissions  (Ibs/kvh) 


Fuel  Type 

Percent 

S02 

NOX 

Part. 

C02 

Coal 

42 

0.019 

0.001 

0.002 

2.23 

Natural  Gas 

10 

0 

0.003 

3E-05 

1.17 

Residual  Oil 

34 

0.012 

0.003 

0.001 

1.8 

Nuclear 

14 

- 

- 

- 

- 

Hydro 

- 

- 

- 

- 

- 

Net  Total 

0.012 

0.002 

0.001 

1.666 
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